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AMERICAS IHDOTTBIES.-H0. 10. 

SEWING MACHINES. 

In pursuance of our purpose of illustrating and giving! 
account of important American industries, we have 
reached a department of the mechanic arts pre-emi- 
nently American in its origin and development. 

Thirty years ago there was not a thoroughly prac- 
tical sewing machine in existence; whether such a 
thing was possible was an unsettled question; how 
to sew successfully by machinery, if possible, was a 
problem for the solution of which American genius 
was projecting and experimenting in various direc- 
tions. To-day all the markets of the civilized world 
are supplied, we might say glutted, TCith an almost 
endless variety of sewing machines, and almost every 
conceivable kind of stitching on every species of ma- 
terial that may be sewed is done by machinery. That 
family is poor indeed that cannot afford one of these 
most effective of labor-saving machines, and that 
family must be rich that can afford to do without one. 

Let those who ascribe the privations and suffer- 
ings of the poor to the baneful effects of labor-saving 
machinery consider the tens or scores who now earn 
a comfortable livelihood with this admirable instru- 
ment, where formerly one with unremitting toil 
gained a scanty subsistence by plying the hand 
needle. 

The approved form of machine stitch for general 
purposes is the so-called lock stitch, formed by the 
interlocking of two threads, which is accomplished 
by means either of a shuttle or of a rotary hook. 
Hence arise the two leading systems of sewing ma- 
chines. 

Happily it does not devolve upon us to decide the 
question of the relative merits of these systems, or 
of the particular forms of machines put forth by dif- 
ferent manufacturers. We have the highest appre- 



tbe development of this useful art; whether of Elias Howe 
modifying old devices and applying them to the accomplish- ' 



ciation of the efforts of all who have effectively worked for ment of new purposes, or of A. B. Wilson discarding the 

shuttle and whittling the model of a thoroughly original, in- 
genious, and effective substitute therefor from the end of a 
broomstick. We have chosen to present our readers 
with some illustrations of the works" of the Wheeler 
& Wilson Manufacturing Company. 

Without going into the history of this concern, we 
might say of those from whom it derives its name, 
that A. B. Wilson, by the original inventions of the 
rotary hook and four-motion feed (to say nothing of 
his admirable complete machines), placed himself in 
the foremost rank of inventors andachieved enduring 
fame; Nathaniel Wheeler, who for about twenty -five 
years has been the president of the company, by his 
sound practical sense and administrative ability, as 
well as by his knowledge of mechanics and practical 
skill in mechanical operations, has been the chief de- 
veloper and organizer of an immense and successful 
industry. 

The works of this company are situated in the 
thriving city of Bridgeport, in the State of Connecti- 
cut. The principal buildings consist of the main 
factory for metal working, assembling, testing, etc. , 
occupying one complete square, 368x307 feet, under 
one roof; a woodworking factory, covering a second 
square, 526x219 feet; a foundry and needle factory 

pon a third, 368x232 feet; the works altogether cov- 
ing over seven acres of ground. To illustrate and 
describe the whole would require a large volume. 
Our artist has made sketches of a few rooms and in- 
teresting operations. 

The main machinery room is that in which the 
principal mechanical operations are performed in the 
production of the metal parts of the sewing ma- 
chines. This fireproof room is L shaped, 300 feet in 
length, 210 feet in width in one part, and 100 feet in 
[Continued on page 274.] 
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PE0GEESS 07 ELECTBIC LIGHTING. 

While the sensational reports in regard to electric illumi- 
nation have subsided, the electric light is making friends in 
various quarters. The Waltham Bleachery, Mass., have 
been using two generators of the Wallace-Parmer pattern. 
Ten lights supply 112 four foot gas burners. The generators 
require twelve horse power apiece, and the horse power is 
estimated at one cent per horse power per hour. It is stated 
that the quality of the light is good ; no complaint is made of 
its flickering. Washburn &Mocn, of Worcester, Mass., use 
the Brush electric light to a limited extent, lighting but a 
portion of one of their works. They state that they get much 
more light than from gas for an equal expenditure of money. 
No accurate experiments, however, have been made. 

The Riverside Mills, of Providence, R. I., employ two 
Brush generators. One machine has been running about two 
months in a weaving room, and part of the rest of the mill 
has also been lighted by electricity. These mills run night 
and day, and use a large number of gas burners from 10 to 12 
hours per day, and therefore are peculiarly well fitted for the 
employment of the new light. Twenty electric lamps have 
taken the place of 230 five foot burners ina weaving room, 
and give a better and more satisfactory light. The work re- 
quires an unusually strong illumination. 

The lighting of the Boston Music Hall by electricity has 
teen, postponed until a larger machine of the Brush pattern 
can be completed. In the preliminary trials it was found 
that the light would be unpleasant to a general audience, and 
it is therefore proposed to modify its color and brightness by 
the employment of suitable glass or porcelain shades. 

W. Mattieu Williams, P.R.A.S., in a recent paper gives an 
interesting resume of early English experiments on incan- 
descence, particularly those by a Mr. Starr. The latter de- 
vised a peculiar method of winding the conductors of a dy- 
namo-electric machine. Since the thick copper wire, usually 
made useof , necessarily is wound on the armatures in a spiral, 
there is a certain loss of compactness and an increase in re- 
sistance, which Mr. Starr proposed to obviate by using a 
core of square section, and winding around it broad ribbons 
of sheet copper, which were insulated by cementing on its 
surfaces a layer of silk ribbon. This ribbon is to be laid with 
one edge against one side of the core and carried on until the 
angle, then it is to be turned over so that its opposite edge 
may be laid along the next side of the core, and so on. It 
seems as if this method of winding dynamo-electric ma- 
chines would have certain obvious advantages. The experi- 
ments of Starr, however, on lighting by incandescence did not 
result in much success, and they were unfortunately brought 
to an end by the untimely death of the inventor. Prof. 
Williams, who has devoted much attention to the manufac- 
ture of gas, believes that there is a greater field for invention 
in gas manufacture than in the field of electric illumination. 
The by products, ammoniacal salts, liquid hydrocarbons, and 
coke, are sufficient, in his opinion, to cover the whole cost 
of manufacture of gas, and leave the gas itself as a volatile 
residuum that costs nothing. He thinks that gas might be 
delivered to consumers in London at one shilling per thous- 
and cubic feet "if gas making were conducted on sound com- 
mercial principles- — that is, if it were not a corporate mo- 
nopoly, and were subject to the wholesome stimulating influ- 
ence of free competition and private enterprise." He there- 
fore thinks that any comparison of the two methods of illumi- 
nation based upon the present cost of gas is essentially 
misleading, for future invention can materially reduce the 
price of gas. 

Prof. W. E. Ayrton also takes up the subject of electric 
lighting by incandescence, and proves that the electromotive 
force necessary to be maintained at the two ends of a wire 
of platinum, 5 centimeters in length and 1 millimeter in 
diameter, and at the ends of a piece of carbon, 2 centimeters in 
length and 1 millimeter in diameter, is - 2848 volt, or about 
one-third of a Daniell's cell in the case of the platinum, and 
0-46013 volt, or about one half that of a Daniell's cell in the 
case of the carbon wire. It is, therefore, possible to produce 
a light with an electromotive force less than that of a Daniell's 
cell, but not with a Daniell cell itself, since the internal re- 
sistance of the cell is far greater than that of the incandescent 
wire or rod of carbon. He was enabled to use the method 
of incandescence in 1873, when the government was employ- 
ing divers to recover the property sunk in the French mail 
steamer Nil off the coast of Japan. An ordinary carbon rod 
was first scraped very thin, and then, with connecting wires 
affixed, it was placed in a vacuum globe; and by heating it 
with an electric current, and passing air through the globe, 
it was burnt to the required degree of thinness; the current 
was then stopped and the air pumped out and replaced by 
nitrogen. The agitation of the subject of electric illumina- 
tion certainly will provoke inquiry into the subject of the 
cost of gas, and, therefore, ought to be encouraged. 



SC ABLET FEVEE. 

As an enemy to life and health scarlet fever now stands 
about where smallpox did a few generations ago. It is a con- 
tagious disease, more or less malignant, subject to wide and 
rapid variations in scope and severity, yet apparently rising 
steadily in importance as a factor of the general death rate. 
Just now there is scarcely a large city in which it is not epi- 
demic. 

Seeing that medical skill has been able to bring smallpox 
under practical subjection, there has very naturally arisen a 
popular feeling that medical science ought to be equal to the 
task of discovering a means for preventing scarlet fever, at 
least as efficient as vaccination has proved in the case of 



smallpox ; and when this expectation has been unreasonably 
encouraged by the confident assertions of over-sanguine prac- 
titioners and theorists, that this, that, or the other drug may 
be counted on as a sure and trustworthy means for securing 
immunity from the scarlet fever, it is not surprising that 
people are disappointed by the failure of the medical profes- 
sion to arrest the spread of the disease, now the most destruc- 
tive of all the infectious diseases. 

That the failure has not arisen from lack of effort on the 
part of the profession, medical literature abundantly testifies. 
That final success is not impossible no one would have the 
presumption to assert, though the prospects of immediate 
success are far from bright. The cause of the disease is as 
little understood as its cure. The microscope is as helpless 
as the telescope to detect the contagious principle, and no 
means for destroying it has been discovered, except a tem- 
perature higher than any patient can endure. 

Inoculation seems to be almost universally attended with 
unfavorable results. Balladonna, so long insisted on as a 
prophylactic, fails to justify its reputation; and the long list 
of anti-f ermentatives and similar remedies offers nothing that 
the experienced practitioner can resort to with any confidence 
in its efficacy. 

" Indeed," says the editor of the Medical Record, " the logic 
which leads to the administration of any known anti-fer- 
mentative as a prophylactic has too unstable a ground to de- 
serve much respect. In the first place, the question of what 
is the contagious principle of scarlatina has not yet got be- 
yond the domain of probabilities. We can say, with much 
positiveness, to be sure, that it is no visible form of bacte- 
rium or micrococcus, and we can, perhaps, infer from analogy 
that it is a particulate something too small to be detected by 
the microscope, that it is albuminoid in composition, and 
multiplies at the expense of physiological processes. Whether 
it is living or dead, whether it is the degenerated protoplasm 
of man or the modified protoplasm of vegetable, whether it 
acts in conjunction with bacteria or feeds directly upon the 
tissues, all these questions are much beyond the pathologist 
as yet. But, in any case, it is very hard to see how anti- 
f ermentatives can reach this virus. If it is dead, we certainly 
need not give such drugs to kill it; if it is living, there is no 
evidence or probability that the system can be so saturated 
as to destroy such infecting protoplasm and not the living 
matter of the tissues at the same time. In the blood of per- 
sons deafened with quinine or salicylic acid the bacterium 
disports himself with as much activity as elsewhere, and the 
amoeboid movement of the white blood corpuscles can still 
be easily seen. It is a fact, to be sure, that there are drugs, 
like quinine, which affect the size and internal movements 
of the blood globules, but we cannot infer from this that 
there are prophylactic germicides, which will not prove to be 
homicides at the same time. The idea, then, we repeat, that 
anti-fermentatives will be efficacious, though not impossible, 
is inherently improbable, while the idiosyncrasy of the scar- 
let fever poison will oblige observers to collect a vast number 
of cases in order to prove the prophylactic power of any par- 
ticular drug. We do not wish to discourage experimenta- 
tion, but it should be remembered that therapeutics are not 
advanced by continually announcing on the basis of a doz- 
en cases new powers in drugs which further experience at 
once disproves." 

Must the problem be, therefore, given over as hopelessly 
insoluble? No scientific physician would admit a proposi- 
tion so disgraceful to the profession. While internal medi- 
cation is recognized as thus far a failure, it should still be tried 
experimentally — but not depended on. Ultimately a remedy 
may be discovered ; meantime external methods for increas- 
ing the comfort of the sick, for preventing the distribution of 
infected epidermis, and for diminishing the exposure of the 
well, may do very much toward restricting the spread and 
lessening the malignancy of the pest. Particularly can good 
be done by making general the knowledge already assured 

(or the mitigation of the disease and for preventing its dis- 
ribution. 

«m > 

BETTEE LATE THAN NEVER. 

It is not an uncommon thing to hear young men complain 
that their early schooling was deficient in quantity, poor 
in quality, or — if neither of these — was wasted through boy- 
ish indifference and^folly. They would get on better in life 
if they knew more, they are free to admit, but they do not 
see that they are daily wasting opportunities which, if 
improved, would in a few years give them a fairly good edu- 
cation. They think themselves too old to learn, and spend 
more time regretting their lack- of knowledge than would 
suffice to give them the knowledge they need. It is said 
that the father of Professor Sumner, of Yale College, could 
neither write nor read when he came to this country, a young 
English mechanic. Within twenty years thereafter he was 
known as one of the best read men in Hartford, one of the 
most cultivated communities in the country. Instead of 
wasting his time in idle regrets for his deficient schooling, 
he learned to read, and read to good purpose. In a similar 
way many of the best, most honored, and most successful 
men our country has known have begun their acquaintance 
with letters after reaching manhood; and there is no reason 
why the most illiterate mechanic in our land, if possessed 
of natural ability and a sincere purpose, may not increase 
his enjoyment in life, his opportunities for improving his 
social and financial condition, and the chances of his family 
for the highest success in life, by an honest effort to retrieve 
by study the disadvantages by which early poverty or lack 
of educational opportunities has surrounded him. 
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MUSEUMS 07 EUBOPE. -METROPOLITAN MUSEUM 07 
AST. 

As educators of the people the public museums of Europe 
perform no insignificant service. The artist and the artisan 
are not only allowed free access to such picture galleries and 
museums, but are encouraged to study and copy from the 
beautiful objects of art there exhibited. 

Societies under various names, and patronized by the opu- 
lant and learned, and often supported in part by the govern- 
ment, award prizes for superior workmanship to those who 
copy or improve upon the original designs. 

We read in a London contemporary that the new Sevres 
Museum is doing its utmost to afford valuable instruction to 
those interested in studying the history and the progress of 
ceramic art. Duringthe last few months a methodical classi- 
fication of all the examples exhibited has been accomplished, 
and each one is classed according to its historical and geo- 
graphical position as well as with regard to its technical 
worth. For this purpose labels are attached to all the pieces, 
giving the date and place of manufacture and the marks on 
various pieces, so that a wide knowledge can often be gained 
of a subject merely from studying these labels, 4,000 of which 
have lately been affixed. It is to be wished, says the same 
paper, that South Kensington could be made equally instruc- 
tive in the way of ceramic labels. 

Pity it is that our new Metropolitan Museum of Art 
is situated so far from the heart of this city as to ren- 
der it almost unavailable to strangers, and to that class of 
residents who much appreciate its treasures, and who would 
derive the most benefit from frequently visiting it. But its 
inconvenient location in a hollow at the upper side of the 
Central Park is not the worst feature. The building itself is 
so lacking of architectural beauty — is such a monstrosity in 
design — that the visitor is almost repelled from entering after 
reaching it. Certainly but a fraction- of the number who 
visited the Metropolitan Museum of Art when it was located 
in Fourteenth street will pay it a visit in its present out-of- 
the way position. 

m i ■ i m 

BABTF'S NEW PROCESS 70S PRESERVING IRON. 

Professor Barff lately gave a lecture in London on the re- 
sults obtained by his new process since its first announce- 
ment, about two years ago, an account of which was then 
published in the Scientific American. 

The process consists, in brief, in subjecting the surface of 
the iron to the action of superheated steam at a high tem- 
perature. The result is the production upon the surface of 
the iron of a hard, smooth, and durable skin of black oxide 
of iron, which prevents rust far better than any paint, lac- 
quer, rubber, or other compound or process heretofore 
known. 

Iron articles to be treated by this new process are first 
cleaned with dilute sulphuric acid, and afterward with bran 
water. They are then placed within a muffle, the temper- 
ature of which is 500° or 600° Fah. ; dry superheated steam 
at a temperature of 1,000° Fah. is admitted, atmo- 
spheric air being carefully excluded. The formation of the 
black oxide skin rapidly takes place. 

This coating has peculiar properties. It is so hard that it 
resists emery powder and the file. Many substances which 
adhere to ordinary iron will not stick to this prepared iron. 
For cookery the new process is especially useful. Barff 
stew pans and other utensils are more cleanly, as arrowroot 
and other substances can be cooked in them and the vessel 
cleaned with great ease. Barff vessels can be heated red hot 
without injuring the skin. Barffed iron is proof against 
damp, water, hot or cold, and stands exposure to the weather 
far better than galvanized or painted iron. Barffed boiler 
and ship plates, whether of iron or steel, are superior to all 
others, as they do not corrode and sediment does not readily 
adhere. The process is applicable to almost every conceiv- 
able form of iron manufacture, and appears to be a scientific, 
important, and valuable contribution to the industrial wants 
of the world. 

Professor Barff's interesting lecture is given in full in the 
current issue of our Supplement, No. 174. See table of 
contents in another column. 



VERMONT MARBLE. 

Prof. J. P. Henderson, of Loyola College, Baltimore, Prof. 
J. E. Watson, of Oberlin College, Ohio, and some students 
of mineralogy, have been testing the capacity of Vermont and 
other marbles And other monumental stones to withstand the 
corroding influences of our climate. The results appear in a 
long letter from Prof. Henderson to the Nashua (N. H.) 
Gazette. Their first examination was of granite, of which 382 
different specimens were tested. While the most of these 
were composed of such material as would wear tolerably well 
in the open air, nearly every piece showed a lack of ability 
to withstand long exposure to rough weather. 

Marble was then tried, and as Vermont and Italian mar- 
bles are most used for out-door monuments, attention was 
given chiefly to these. The principal quarries of Vermont 
are the West. Rutland, Sutherland Falls, East Dorset, Pitts- 
ford, and Columbian. In point of durability, the West Rut- 
land marble was found to take the precedence, and the others 
followed in the order of their names. They found also that 
our native Vermont marbles are better adapted to stand our 
climate than the Italian, which is rapidly going out of use, 
and will most likely disappear entirely for outside work. 

Prof. Henderson says: "The depth of most Vermont quar- 
ries now is such that better marble is obtainable than was 
produced by them three years ago. Hence our verdict, as 



rendered by the above course of research and reasoning, is, 

don't select as stock for cemetery work marble of a dark or 

bluish cast, but, rather, select the light color with greenish 

cloud." 

m tit fc 

The Gary Motor 

To the Editor of the Scientific American : 

In your issue of April 5, page 209, you publish a letter 
from me and make the following remarks: "None of the 
experiments here mentioned by Mr. Gary are new; there is 
no neutral line in any such sense as he asserts; what he above 
especially claims as his discovery is simply a very old, well 
known phenomenon imperfectly and erroneously alluded to 
in his italics. . . . All he appears to have done is 
to revive a few time-honored experiments, and trot out be- 
fore the public an ancient perpetual motion delusion." 

With all due regard for the opinions and assertions of the 
Scientific American, may I take the liberty to ask it to 
" trot out " before its many intelligent readers some of those 
"time-honored experiments," or tell them where they may 
be found; and will it also tell them where the " old and well 
known phenomenon " alluded to in my italics may be found, 
and in what manner I have imperfectly or erroneously al- 
luded to it? 

Surely the Scientific American must be in position to 
do this, as " time-honored experiments " must be on record. 
Can the S6eentific American refuse to do this and main- 
tain its well-earned reputation for fairness and ability? 

W. W. Gary. 

Huntingdon, Pa., March 31. 1879. 

Remarks. — In the letter of Mr. Gary's, published in our 
paper of April 5th, after describing his experiment of bring- 
ing a bar of magnetized iron into the vicinity of a magnet, he 
says: *' What I claim as my discovery is that the iron, if of 
proper proportions, will change its polarity before it comes 
in contact with the magnet. " 

This alleged new discovery we specified as old and well 
known. Mr. Gary now desires us to state where this old and 
well known experiment may be found described. We will 
not now occupy space further than to give one reference, be- 
cause the phenomenon is very familiar to experimenters. 
Mr. Gary will find it in "Rudimentary Magnetism," Snow 
Harris, 2d edition, revised by Noad (London: Lockwood & 
Co., 1872), page 31. 

The author, in describing the influence of the pole of a 
magnet upon a bar of soft iron, says: 

" It is, however, to be observed that the mean line will 
vary with the distance of the iron from the magnetic pole, 
and will approach the center of the iron as we increase its dis- 
tance from the pole, and conversely, will approach the near 
extremity as we decrease its distance from the same pole ; so 
that on making contact with the magnet the mean line van- 
ishes, and the whole mass exhibits the same polarity as the 
pole of the magnet." 

This may be readily demonstrated with an armature of 
considerable width, and the fact holds good in an armature 
of any kind. This affords the true explanation of Mr. Gary's 
sheet metal and tack experiment; shows the non-existence of 
any neutral line in the sense by him asserted; and proves 
that his alleged new discovery is simply a very old, well 
known phenomenon, imperfectly and erroneously set forth 
in his claim. 

Mr. Gary claims from first to last that there exists in the 
magnetic field a neutral line, where the polarity of an induced 
magnetized iron bar ceases and beyond which it changes. 

A method of proving that there is no reversal of polarity in 
the iron is illustrated by the accompanying engravings. 
Two helices without iron cores, having opposite poles 
pointing in the same direc- 
tion, are connected with a 
battery, as in Fig. 1. 
When the armature is re- 
mote from the helices, 
polarity manifests itself 
in the bar in accordance 
with the established laws 
of magnetism, and a 
needle presented to the N 
end will have its S end at- 
tracted. On moving the 
armature quite near the 
helices the same end of the 
armature will repel the S 

end of the needle and attract the N end; but the polarity of 
the armature has not been reversed, anomalous as it may ap- 
pear. This may be verified by disconnecting the battery, as 
shown in Fig. 2, when the magnetism remaining in the 
bar will be found the same as in its first position in Fig. 1. 

As to the possibility of making the force of permanent 
magnets available as a source 
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of power, Mr. Gary absurdly 
claims to cut off the attraction 
of the magnet by the use of 
a thin piece of sheet iron 
placed on his so-called neutral 
line; but this is no cut-off. 
The sheet iron acts simply as 
an induced magnet of very 
little power, sufficient, of 
course, to affect the delicately 
poised needle placed in its 
immediate vicinity ; but when 
the needle Is removed a short distance from the sheet iron 




armature, the superiority of the inducing magnet will assert 
itself, and the needle will obey it almost as if no armature 
were present. 

As there is no real basis for Garyfs pretended claims to a 
new discovery concerning magnets, it follows that he is no 
better able to make a magnetic perpetual motion machine 
than his various predecessors. Some very curious frauds 
have been perpetrated in this line. Dircks, in his "Per- 
petuum Mobile," describes and engraves some alleged mag- 
netic perpetual motors, one of which is stated to have been 
seen in the year 1821 in actual operation by crowds of people. 
Like Gary's, it was alleged to be run only by permanent* 
magnets; but it was subsequently found out to be a decep- 
tion. 

We were called upon recently by a gentleman who stated 
that he was the friend and helper of Mr. Gary. He averred 
that he had himself seen Gary's magnetic motor in operation; 
that as many as three hundred people had also seen it. All 
we can say is that if the witnesses suppose that the machine 
was worked by permanent magnets, like many people 
before them, they were grossly deceived. 

—> < i i m ■ 

The Plague In Russia. 

There is no doubt, says the London Lancet, that the medi- 
cal profession in Russia are at the present moment in a state 
of profound unrest as to the near future of plague there. 
From the beginning of the outbreak in the province of As- 
trakhan, there has been a fear — determined perhaps by the 
course which the plague pursued during its recent prevalence 
in the province of Ghilan, Northwestern Persia — that this 
outbreak was probably but the forerunner of a wider and 
more serious manifestation in Russia which might be looked 
for in the course of spring. The cessation of the outbreak 
in the province of Astrakhan has not in any degree modified 
this view of the subject, and as the spring draws on ex- 
pectation is on the alert to distinguish the first indications 
of that which is dreaded. The occurrence of another and hap- 
pily not fatal case of plague within the infected area on the 
Volga, in the course of last week, gave rise to a momentary 
fear that the period of intermission between the forerunning 
outbreak and the greater invasion apprehended had come to 
an end. It is not, however, the indication in this direction 
which exercises at the present moment the minds of our 
professional brethren in Russia. Their attention is fixed 
upon seeming forerunners of the dreaded malady, which 
would appear to be scattered almost over the whole area of 
Russia in Europe. Our readers will remember the case of 
bubonic malady, unattended with much general disturbance 
of the system, which Professor Botkine observed a few 
weeks ago in St. Petersburg, and which he pronounced to be 
the slight form of plague which often precedes the deadlier 
manifestations of the disease. The weight of medical 
opinion in St. Petersburg declared itself against Professor 
Botkine's view of this case. 

It is now known that the case in question is not the only one 
of the sort which has occurred in St. Petersburg, and that the 
later cases have been free from the complications which led 
to doubt in the earlier case. It is now known, too, that simi- 
lar cases of this dubious bubonic affection have been ob- 
served also in Vitebsk, Tsaritsyn, Odessa, and in Warsaw; 
and it may be inferred that there is at present widely scat- 
tered in Russia a form of bubonic disease, of seemingly 
trivial character, unfamiliar to the medical profession there, 
and which it is feared may be of the sort which preceded the 
several recent appearances of plague in Mesopotamia, which 
occurred also prior to the late outbreak of plague in the 
province of Astrakhan, and which is, in fact, a form of 
plague. 

Under these circumstances, it can be understood with 
what anxiety the near future as to plague is regarded in 
Russia by those who are most competent to judge of the 
possibilities of the case, and how anxiously obscure forms 
of disease are now being scanned over a large part of 
that empire. It is well that this state of things should be 
fully apprehended here. We shall not now have long to 
wait before the fate of Russia and our own prospect as to 
plague for the present year may be determined. But with 
the events of the Mesopotamian and Persian outbreaks 
before us, if Europe should be so fortunate as to escape 
from any further appearance of plague this year, it will be 
premature to think we have escaped with only the circum- 
scribed explosion on the Volga until another winter and 
spring has passed. 

«i i i » 

Iron In New Zealand. 

The Government of New Zealand has, within a few years, 
constructed over 1,000 miles of railroad, all the material for 
which, except the sleepers, have been carried out at a heavy 
charge in the way of freight, etc., from England. The 
present Minister of Public Works, the Hon. James MacAn- 
drew, has determined to make the experiment of promoting 
the iron industry in the colony, and has, in the terms of the 
advertisement, which we published last week, calling for ten- 
ders for 100,000 tons of steel rails (or any portion thereof) 
to be manufactured in the colony from New Zealand 
ores. 

A pamphlet containing full information on the subfect, illus- 
trated by maps and plans, has been published by order of the 
Government, and may be had from the Agent-General of the 
colony, Sir Julius Vogel, K.C.M.G., at 7 Westminster 
Chambers, London, by ironmasters and others desirous of 
obtaining further information on the subject. 
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[Continued from first page.] 
the other. Power is distributed from four main lines of 
shafting, which have not perceptibly deviated from correct 
adjustment since they were first placed in position, thirteen 
years ago. 

In this room there are no less than 1,003 separate machines 
for special mechanical operations, a large portion of which 
are automatic — that is to say, practically speaking, possessed 
of such intelligence and skill as to direct and control their 
own movements — only needing consciousness to rise to the 
plane of the skilled mechanic. 

The number of driving belts which meet the view in this 
one room is, by actual count, 
1,676, of the total length of 
39,510 feet, or but 90 feet less 
than 1}A miles. This is ex- 
clusive of short feed belts, 
etc., of which there are prob- 
ably as many more. 

Here may be seen good ex- 
amples of the economical re- 
sults of the division of labor. 
Take, for example, the rotary 
hook. No man makes a hook. 
It is forged here, turned yon- 
der, one machine makes this 
cut, another that, and so it is 
passed on from machine to 
machine, until after 128 dis- 
tinct operations, that one part 
is completed, inspected, and 
ready to take its proper place. 
So the making of a glasspress- 
er involves, we are told, 32 
different operations, and a 
hemmer 70. 

In neighboring rooms are 
the plating, japanning, and or- 
namenting departments. 

We were struck with the 
apparent excellence of the ja- 
panning, its smooth surface 
and brilliant luster, and were 
surprised to find, upon in- 
quiry, that by peculiar pro- 
cesses and materials this ex- 
traordinary finish was pro- 
duced more expeditiously, 
and at less cost, than ordinary 
and inferior work. 

Here we may remark that, 
being given the liberty of the shop, we improved the oppor 
tunity to make inquiries, and in our probings for infor- 
mation one of the mechanics " let out " to us the following: 
Upon one occasion when Mr. Wheeler (the president) was 
deeply interested in improving the process of japanning, he 
stripped off his coat and put his hands to the work to demon- 
strate how it should be done — not a rare thing for him 
to do. 

A Hibernian employe, happening to see him thus engaged, 
and not knowing or not recognizing the man, exclaimed to 
one of the workmen, " Be gorra, but it must be hard times 
outside! — to see a fine appearin' gintleman like that, rub- 
bin' machines at a dollar and a quarther a day I" If we ought 
not to have repeated this anecdote, we beg pardon of who- 
ever may be offended. 

One of our sketches shows a portion of the assembling 
room. Here is illustrated the mechanical precision resulting 
from making all parts of the machines to exact gauge. 



In assembling a machine each part is taken from an indefi- 
nite number of that kind, yet all come together with the 
most perfect fit. In other words, all parts of the same kind 
are perfectly interchangeable. The holes for the shaft bear- 
ings in the beds of the machines are reamed out with diamond 
reamers, producing a perfectly true and polished interior 
surface, the contact between which and the shaft, though air- 
tight, allows perfect freedom of motion. 

For each part of the machine a standard model and a 
standard gauge are carefully kept, by which the working 
and inspection gauges are tested from time to time, and kept 
in the highest degree of exactness. 




The organization and maintenance of the perfect system 
which prevails throughout these works reflect the highest 
credit upon the secretary, Mr. Wm. H. Perry, who has been 
connected with the company almost from the time of its 
foundation. 

Passing through a tunnel under the street we reach the 
buildings in which are the foundry and the needle factory, 
Of the former we will only say that for convenience and per- 
fection of all appointments it is not surpassed. 

As the sewing machine proper is useless without the needle, 
the latter is, of course, an article of prime importance. 
No department of these works is more interesting than the 
mechanical processes of converting steel wire into perfectly 
finished needles, and in no department are more wonderful 
illustrations of the triumphs of inventive genius; but we 
cannot attempt a detailed description of the machinery and 
processes, some of which, in fact, we are not at liberty to de- 
scribe. The distinct operations in the making of each needle 



—cutting, grinding, and tipping the blank, swaging, cut- 
ting to length, rough-pointing, tipping, grooving, eye punch- 
ing, burring, hardening, tempering, polishing, brushing, 
scouring, buffing, etc., etc.— now number thirty-three, hav- 
ing been recently reduced from fifty-two by improved ma- 
chinery. 

In this department, as may be seen by our illustrations, 
useful employment is found for the gentler sex. 

The buildings of the woodworking factory, or cabinet 
works, are two in number, each 526 feet in length. Here is 
made all the furniture for the machines, from a plain table 
top to the most elaborate and expensive full case or cabinet. 

The raw material is cut to di- 
mension at the company's 
mill in Indianapolis, and 
transported here to be worked 
up into the desired forms. 

The company's aim is to 
produce, for general purposes, 
substantial and well finished 
rather than simply showy 
work. In this department, as 
in all others, every piece of 
work is subjected to the most 
rigid inspection, and if any be 
faulty in any particular it is 
rejected. 

A noticeable feature here is 
the perfect smoothness and 
luster produced in finishing 
the surface of the wood. For 
this purpose is used a " wood- 
filler," invented and patented 
by Mr. Wheeler, by means of 
which, we are told, the time, 
labor, and cost of wood finish- 
ing are materially reduced, 
with the production of better 
results as to the finish itself, 
the natural beauties of the 
colors and grain of the wood 
being fully developed and per- 
manently fixed. 

Some of the salient features 
of the processes of production 
having been thus, briefly 
touched upon, the conclusion 
will have been anticipated 
that the complete products 
themselves are in all respects 
thoroughly substantial and as 
nearly perfect as can be made from the best materials by the 
most skilled labor with the most effective appliances. These 
products consist of sewing machines of various styles, suited 
as well to the heaviest manufacturing in cloth and leather as 
to the lightest domestic purposes. 

In the heat of the lively competition which has existed for 
years among the rival manufacturers of sewing machines, it 
has been the custom for each company to claim that its par- 
ticular machines were the best in the world. 

There are few sewing machines that are not very 
much better than none. As we said at the outset, it is no 
part of our purpose to judge of their relative merits; but the 
fact that at the Paris Exhibition of 1878, the only grand prize 
for sewing machines from all the world was awarded to the 
Wheeler & Wilson Company, as is attested by the highest 
authorities, certainly indicates that the claims of superiority 
on the part of this company are far removed from idle boast- 
ing. At all events, it is gratifying to be able to state the 
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fact that throughout the world American products in this 
branch of industry are more highly esteemed and fetch a 
materially higher price than those of any other country. 

< u > » 

Enormous Public Works In France. 

While England is groaning under the effects of a com- 
mercial depression which promises to be of long continuance, 
France, though it has its share in the general stagnation of 
trade, is occupied with gigantic projects for public improve- 
ments. The Republic, scarcely less than the Empire, adopts 
the paternal theory of government, and is setting itself to 
work to add incalculably to the means of internal intercourse 
and the facilities for commerce while providing employment 
for its laborers. 

This theory of government is by some considered to be a 
false one, but it can be easily shown what can be done under 
it in the direction of public improvements. So the 
drainage of Haarlem Lake was done, and that of 
the Zuyder Zee in Holland is now being done by 
the Dutch government, which guaranteed the invest- 
ments made by the capitalists. The only question 
to make such governmental management successful 
is whether honest men can be found to direct it. 
Unfortunately, as the majority of our government 
employes are politicians, and these, as a class, can- 
not be quoted as examples of honesty and disin. 
terestedness, it is better for us to keep the govern- 
ment entirely out of all such enterprises, which 
experience has proved can be done quicker, cheaper, 
and better by private contract. 

M. de Preycinet, the Minister of Public Works in 
France, has outlined a scheme of railway, canal, 
and harbor extension, for 1879, which will cost the 
enormous sum of $800,000,000, and will probably 
have legislative sanction for it in its entirety. The 
money for these unparalleled works he proposes to 
raise by an issue of three per cent bonds, redeem- 
able in seventy-five years; and that he can get the 
whole amount without trouble the experience of 
all recent French loans affords^ abundant proof. 
The new chance for investment is eagerly awaited 
by capitalists, large and small; for enormous sums 
are now lying idle in bankers' hands. 

One of the main features of the plan, and that 
which will consume the greater part of the vast 
appropriation, is the extension of the railroad system 
of France. The rest of the money will mainly go 
to the construction of new harbors and the improve- 
ment of the old ones. Another great public work 
which is urgently demanded by several of the 
departments is a canal from Creil-sur-Oise to 
Beauvais, Amiens, and Albert, with two important 
branches. It is averred that this extensive canal would be 
of the greatest value to the north of Prance; and it would 
certainly be the most considerable of all navigable French 
waterways, and would have the effect of reducing by one 
half the present freight charges from English ports to 
Amiens, Paris, and beyond. 

A scheme for the construction of a network of metro- 
politan railways in Paris was hardly perfected before M. de 
Preycinet stepped in and claimed the perfected lines as be- 
longing to the category of lines of general interest. Their 
concession has therefore been transferred from the Municipal 
Council to the general government. The cost of their con- 
struction is estimated at nearly a million dollars a mile. 
The Minister of Public Works has also obtained the appoint- 
ment of a supreme commission on the treatment and utiliza- 
tion of French rivers, composed in equal thirds of legisla- 
tors, officials, and manufacturers or agriculture.*, it will 
consider irrigation, motive power, inundation, water supply, 
sewage, and similar questions. Add to all this his vast 
project of harbor improve- 
ment, and we see that 
M. de Freycinet has laid 
out a scheme of public 
works for France which 
will occupy the Republic 
for many years to come, 
constituting a system of 
internal improvements of 
extraordinary magnitude, 
which, if it is successfully 
completed, will itself 
make the new Republic 
memorable for genera- 
lions. 

Oneofthemost interest- 
ing features of the plan is 
the construction of what 
are known as light or 
narrow gauge railways, 
largely as feeders to the 
main lines, on the most 
extensive scale. A com- 
mission was appointed last 
January to examine into 
this class of railways, 
both at home and abroad, 
and report on its value 
and feasibility; and the 
result of their inquiries 
has determined M. de 
Freycinet to build the nar- 



row gauge railways throughout all France. The English 
engineering journals find fault with the conclusions of this 
commission, but they are very interesting. 

They recommend a reduction of the gauge to 1 meter (3 
feet %% inches), and in some instances even to 75 centi- 
meters, % of a meter (2 feet 6 inches), whereas in England 
a. 3 foot gauge is preferred. They advise the dispensing 
with fences except at especially dangerous points and near 
dwellings; that the stations should consist merely of a wait- 
ing room, ticket office, and station master's lodgings; that the 
cars should be of two classes, with possibly an upper story; 
that they should be without useless ornamentation ; and that 
the rolling stock should be at a minimum — in fact, that 
everything should be arranged with a view to strict economy. 
Under these conditions they estimate the cost of the roads, 
per mile, at an average of about $22,000. They put th 
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connect with the steam space. The object of the invention 
is to secure the maximum area of heating surface, together 
with the greatest compactness. 

Messrs. B. J. Feldman and Theodore Scblag, of Franklin, 
Pa., have patented an improved fan for driving flies from 
the table. It consists of a novel arrangement of fans or 
feather holders, and mechanism for operating them. 

An improved carriage step has recently been patented by 
Mr. Richard N. B. Kirkham, of Kansas, 111. The step is 
arranged to fold up compactly, and is operated by a lever 
and a chain or cord. 

Mr. William H. Stickle, of Terre Haute, Ind., has devised 

an improved vehicle spring which, it is said, overcomes the 

swaying side motion, the jostling, and bumping which are 

common to ordinary vehicles. 

An improvement in pianoforte actions, recently patented by 

Mr. G. O. V. Roederer, of Indianola, Texas, is proof 

against atmospheric influences, all of the movable 

parts, as well as the supports, being made of sheet 

metal. 

Mr. Theodore Bickerman, of Henry, 111., has pat- 
ented an improved windmill, in which the rim, 
spokes, and rods are made of gas pipe, securing both 
lightness and strength. The sails are made of sheet 
iron or wood. 

An improved screw press, which may be operated 
by steam or horse power, has been patented by Mr. 
P. R. Campbell, of Hurricane, Miss. It consists of 
a combination of mechanism, by means of which a 
strong pressure is easily obtained. 

Zenes McGinnis, of Petrolia, Pa., has devised an 
improved coupling for sucker rods of oil pumps, by 
means of which the rod may be coupled and un- 
coupled without ascending the walking beam. 

An improved weighing scale, in which the weights 
are suspended so that when the material to be 
weighed is put into the scoop the weights are lifted 
one after the other until the desired weight is at- 
tained, has been patented by Mr. D. Hallock, of 
Coxsackie, N. Y. 

An improved log roller for transferring logs from 
the log deck to the sawmill carriage has been pat- 
ented by Mr. Esau Tarrant, of Muskegon, Mich. It 
consists of abar having movable ratchet teeth for en- 
gaging the surface of the log and in novel mechanism 
for operating the toothed bar. 

Mr. John R. Fish, of Grand Rapids, Mich., has 
patented an improved locomotive smokestack, which 
contains a novel arrangement of spark arresters, 
which offer little obstruction to the draught, but 
effectually prevent the escape of sparks. 



An improvement in rotary water meters, pa- 
average speed at from 9 - 3 to 12 '4 miles an hour. The tented by Mr. Henry J. King, of Middletown, N. Y., is pro- 
subject of narrow gauge railways is now one of the ' vided with a spiral screw for operating the registering me- 
most interesting in the whole range of railway questions, ' chanism. The screw is made in sections, and may be ad- 
and it is well worth careful thought and study. During the ! justed on its shaft, which is journaled in the water pipe, 
last few years they have been built more or less extensively 
here and abroad, and they are likely to come into still greater 
use, as being cheaper in construction and in working, especi- 
ally in new countries. 

« in » 



BECENT MECHANICAL INVENTIONS. 

An improved tenoning machine has been patented by Mr. 
George H. Gregory, of Cannon's Station, Conn. It con- 
sists in a revolving cutter stock, which is recessed and pro- 
vided with cutter heads, which are adjustable both laterally 
and longitudinally. The machine is designed for cutting 
tenons of round and oval shape. 

An improvement in steam boilers, patented by Mr. Stephen 
J. Gold, of Cornwall, Conn., has a series of water receiving 
pipes that extend through a portion of the fire chamber and 




FECK'S AMALGAMATOR. 



AN IMPEOTED A2A1GAMAT0B. 
The accompanying engraving represents an amalgamator 
constructed on a novel principle, and having a peculiar ar- 
rangement of mechanism, by which an oscillating or vibra- 
tory motion is given to the amalgamated copper pans about 
their own axes while at the same time they are moved in 
a circular path and raised and lowered. 

The pans, I, which are concave, are provided with inter- 
nal rims or ledges, to prevent the swashing of the contents 
of the pan over its edges. Three or more pans are supported 
by short shafts journaled in the frame, E, which is suspended 
by the rods, a, from the standards of the frame, A, and 
oscillated by the cranks, k, whose shafts are connected 
by an inclined shaft and gear wheels so that they rotate 

together. The support of 
each pan is connected 
with the crosshead, J, by 
means of a short forked 
rod, which imparts to the 
pans an oscillating motion 
about their own axis as 
the supporting frame, E, 
is moved with a gyratory 
motion by the cranks, k, 
and is raised and low- 
ered at its upper end 
by an eccentric on the 
upper horizontal shaft. 
Each pan is provided 
with a sheet iron spout, 
which discharges into the 
next below. The quick- 
silver readily unites with 
the copper to form an 
amalgam,wbich arrests the 
small particles of precious 
metal, and the escape of 
the quicksilver from the 
pans is prevented by the 
use of iron spouts, which 
do not become amalga- 
mated. 

This improvement was 
recently patented by Mr. 
Charles C. Peck, of Mel- 
rose, Mass. 
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RAILWAY NOTES. 
At a recent convention of railway men in Boston a promi- 
nent speaker expressed great satisfaction in view of the im- 
provements adopted lately by railway managers to increase 
the comfort and safety of trainmen and passengers; yet much 
more, he said, remained to be done. Among the improve- 
ments and economies of the near future there were named : 
An improved freight car coupling; a suitable power brake 
for freight trains; the Miltimore safety axle, with indepen- 
dent wheels; the rail system of electric block signals; gas 
for lighting and heating passenger cars, without danger from 
fire in case of accident ; shelter and protection for freight 
train men when on the road ; and suitable resting and read- 
ing rooms for their comfort and improvement when waiting 
for delayed trains. 

At the late meeting of the Master Car Builders' Association 
in this city, the safety of trainmen — or rather the urgent need 
of devices for enhancing their safety — was discussed at con- 
siderable length. The President, Mr. Leander Garey, spoke 
of the effect of interchanging cars, whereby the cars of each 
road are scattered all over the country, and the resulting need 
of much more careful inspection of freight cars. Inspectors 
look to their running gear, draw attachments, and brakes, 
but seldom or never to dangerous ladders, loose brake wheels, 
broken running boards, or other things upon which merely 
the lives of brakemen depended. 

Letters were read from a number of master car builders, 
yardmasters, and others, in which the deficiencies of the 
average freight car were severely criticised. Among the im- 
provements needed to lessen the risks of trainmen, a' master 
car builder mentioned better steps for climbing the cars. 
Such steps should be at the ends of freight cars, and the one 
at the sill should be stopped, so that a man's foot cannot slip 
off. There should be a strong step secured to the side of the 
sill, with a fiwn hand-hold at "a proper height above it. Then 
the steps should be made reliable. Too often they are fas- 
tened on simply with screws that have been hammered in to 
their heads, and consequently give way when a strain is put 
on them precisely at the moment when a man's life depends 
upon their solidity. 

A yardmaster mentioned as causes of accidents to train 
hands, first, the different heights of the draw bars; second, 
the insufficiency of follower heads and springs, which should 
be strong enough to stand a reasonable concussion without 
giving way ; third, to the different kinds of draw bars em- 
ployed. He strongly urged the adoption of a uniform style 
of draw bar, and recommended the Safford as best for saving 
fingers and hands, particularly when accompanied by the 
Griffiths attachment, he approved of it. Brake staffs, he 
thought, should be uniformly on one side, not, as now, some- 
times on one and sometimes on the other, so that of ttimes 
brakemen are injured for life, or even killed, by being caught 
between them. 

Another yardmaster expressed the opinion that the general 
adoption of the Safford bar and its use at a uniform height 
from the track would render mutilations and deaths in the 
work of coupling at least infrequent — would, in fact, do away 
with 90 per cent of the present proportion of injuries. 

The need of wider running boards on the tops of cars was 
also insisted on ; as also were guarded brake wheels, and fre- 
quent reliefs of trainmen in bad weather. 

The superior strength of American cars has been frequently 
shown in cases of derailment. Wheref oreign cars would have 
been knocked into kindling wood the American have with- 
stood the shock wonderfully, to the relatively great protec- 
tion of the passengers. An unusual and unusually severe 
test of their strength is reported in the Journal of the Frank- 
lin Institute: 

When the Pennsylvania Railroad depot was demolished by a 
tornado last fall, a heavy car shed was blown over upon seve- 
ral trains of cars, which were under it, ready to be dis- 
patched. So great was the strength of these cars that they 
held up the wreck. The 10 inch cast iron columns, 25 feet 
long, that supported the roof girders, fell in many cases di- 
rectly against the cars with the force due to their own weight 
and that of the whole roof, probably at least six tons to each 
column, impelled by the force of the wind added to that of 
gravity. Notwithstanding this, not one of the cars was 
wrecked. In one instance a column struck a car near the 
middle and snapped off, but the framework of the car was 
not broken; the lower part of the column rested against the 
car, the upper part on its roof. A car that will stand, with 
out injury, the impact of a 10 inch cast iron column, with six 
tons of extra weight, driven by a gale of 75 miles an hour, 
contains an excess of strength that is very assuring to the 
traveler. 

Ik Russia the machinery of factories and the engines of rail- 
roads and steamers are chiefly in charge of foreigners, on ac- 
count of the lack of experienced native mechanics. It is now 
realized that this state of things is neither economical nor 
patriotic ; and besides there have been accidents because the 
foreign mechanics and engineers did not understand the Rus- 
sian language. In order to bring about a change the govern- 
ment, in 1871, ordered the railroad companies to pay 15 ru- 
bles per verst (two thirds of a mile) for the establishment and 
support of railroad schools. About 320,000 rubles a year 
are collected under this order, and now there are about 
twenty such schools. Twenty more are to be opened this 
year. These schools are situated on the railroad lines, and 
each of them is provided with a machine shop, where every 
pupil is obliged to work not less than three hours daily. The 
full course requires four years. Each student chooses his 



specialty as mechanic, engineer, or telegraphist. Besides 
these there are five conductors' schools. As the railroad 
schools have proved successful, other branches of industry are 
to follow the example. Many steamship companies and fac- 
tories propose to establish schools to secure experienced 
hands for their service. 

Great ad vantages are claimed for the Prosser "twin cylin- 
der " cars for the transportation of grain. They are said to 
be cheaper, lighter, more durable, occupy less space, easier 
draught, will not laminate the track, may be run at a greater 
speed, lower the center of gravity, reduce the windage of 
train, remove the weight of load from axle, require less oil, 
less attention, less parts, can dry wet grain in the car, and 
prevent it from heating, souring, or moulding while in trans- 
portation. 

More specifically the elements of superiority of the new 
car are shown by the following figures: 

ORDINARY FREIGHT CAB. 

Weight of car 10 tons. 

Weight of load lOtons. 

Weight of car and load 20 tons. 

Amount drawn by engine 600tone. 

Weight of care 800 tons. 

Weightofload 800 tons. 

aOOtons 600,000 lb. 

600,0001b 10,000 bn. 

10,000 bu. at 16c.... $1,800 

Cost of traneit 1,000 

Profit 600 

PROSSER CAR. 

Weightof car , 8tons. 

Weightofload lOtons. 

Weight of car and load 18 tons. 

Amount drawn by engine 1,200 tons. 

Weightof care 880 tons. 

Weightofload 920 tons. 

920tons 1,840,000 lb. 

1,840,0001b 80,666 bu. 

80,666 bu. at 16c $4,699.96 

Cost of transit 1,000 

Profit 8,699.96 

The unpleasant noise of escaping steam from safety valves, 
open steam pipes, vacuum brakes, and the like, is said to be 
entirely suppressed by discharging the steam through a small 
chamber filled with glass or metal beads. The beads — from 
one quarter to five sixteenths inch in diameter — are held in 
place by copper gratings, and the steam is entirely silenced by 
its passage through the tortuous interstices between them. At 
the same time it escapes freely, with little or no back press- 
ure. The device has been patented. 

A Berlin paper says, in regard to one of the steps recently 
taken toward concentrating the railroads under the govern- 
ment, that it is to be feared that when the private roads have 
ceased to exist, the State, as the sole possessor of the whole 
railroad traffic, will dictate much higher rates than are now 
had; and the fact that this can be done only through the 
law, and with the consent of the representatives of the nation, 
will afford in appearance only a protection against 
such an excessive increase of charges. For the administra- 
tion will need, to justify the increase, only to show that the 
lower rates do not cover the working expenses and the inter- 
est on the cost of the roads; and as it at present works at 
greater expense than private enterprise, it will probably be 
easy to show that justification. 

The Grand Duke Nicholas of Russia has issued a pamph- 
let urging the speedy construction of an Orenburg-Tashkend 
Railway. His argument for this route, based on that of De 
Lesseps and Cotard, is, in brief, as follows: If a grand circle 
be drawn of the globe between London and Calcutta, the seg- 
ment of it intersected between the two cities goes through Am- 
sterdam, then a little south of Berlin, then through Varsow, 
through Southern Russia to the Caspian Sea, which it cuts 
somewhat above 44° of latitude; then through the Sea of 
Aral, proceeds to the east of Samarkand, cuts the Indus 
about a hundred miles south of its great angle, and goes down 
the valley of the Ganges to Calcutta. Russia is in possession 
of the Asiatic part of that shortest route to India. She ought 
consequently to construct at once the line of railway which 
most closely follows it — to wit, from Orenburg to Tashkend. 

The construction of a line of railway from the port of San 
Jose de Guatemala to the town of Escuintla, the center of 
the chief coffee district, has been begun. The distance is 28 
miles, and it is intended to build the road hereafter to the 
city of Guatemala, 32 miles beyond Escuintla. The govern- 
ment guarantees a certain profit on $1,000,0000 capital, and 
loans the company $210,000. The project includes a final 
extension from Guatemala 140 miles eastward to the port of 
San Tomaso on the Atlantic coast. Part of the material has 
been shipped from San Francisco, with a large number of 
Chinese laborers. 

The lowest cost of carrying freight yet reported is found 
in the report of the Northern Central Railway for 1878, which 
gives the cost per ton per mile on the Susquehanna Division 
(47 miles long) as 0*35 cent per ton per mile. On the whole 
road, however, the average cost is about twice as much, and 
on one of its branches, 9 miles long, the cost is nearly ten 
times as much — 3*246 cents per ton per mile. It is not often 
the companies report separately the cost on different sections 
of the same road. If they did, perhaps some of them would 
show a lower cost than this. 

The report of the New York State Engineer and Surveyor 
of Railroads for 1878 shows that the total paid up capital in- 
vested in the steam railroads reporting in the State is $392,- 
164,754-25, and the proportion for New York, pro-rating the 
roads lying in the State and in adjoining States, is $287,826,- 
957.05. This is an increase in the total aggregate of $7,255,- 
616.49. The paid up capital of the horse roads amounts to 



$23,167,130.36— a decrease of $73,357.63. This'decreasowa* 
caused by roads reducing stock. 

The total number of miles of road built (main line and 
branches), including leased lines out of the State, is 8,390'73, 
of which 5,752 24 are in this State. The double track, in- 
cluding sidings, amounts to 4,358'33 miles. There ha ve been 
107*79 miles of steam, and 8*24 miles of horse railroads built 
during the year. The total miles of road owned by horse 
railroad companies are 426*03, and the double track and sid- 
ings are 278*19 miles. 

The steam railroads doing business in this State own 2,801 
engines, 1,993 first-class passenger cars, 358 second-class pas- 
senger and emigrant cars, 741 mail, baggage and express cars, 
and 59,413 freight cars. Of the 278 steam roads now in ex- 
istence in this State, 47 companies operate their own and 
other roads, 5 are operated by receivers, and 1 is leased and 
operated by a private person. There are also 7 corporations 
formed under the laws of other States leasing and operating 
roads in this State — a total of 60. 

Sixty-one-horse railroad companies operate their own and 
other roads. Two steam roads, the New York and Harlem, 
and the Utica, Clinton and Binghamton, operate part of their 
roads as horse roads, and 2 are leased and operated by private 
persons — a total of 65. 

There are also 2 steam roads owned and operated by pri- 
vate parties. 

There are 71 steam and 4 horse roads leased and operated 
by other roads, and 1 road owned by private persons is ope- 
rated by a steam railroad company ; 72 steam and 15 horse 
railroads are not in operation. 

The number of passengers carried by the steam roads was 
48,769,084, an increase of 8,756,863, classifying the roads last 
year to correspond with the present report, and an average 
of 20*84 miles was traveled by each passenger. The horse 
roads carried 244,290,364 passengers during the year, an in- 
crease of 5,748,628. The number of tons of freight carried 
by the steam roads was 38,320,573, an increase of 3,335,792. 

The one thing wanting to make a direct railroad communi- 
cation between India and Europe is a railway from Alexan- 
dretta, the nearest point on the Persian Gulf, to Kurrachee. 
A committee has been formed in London, consisting of the 
Duke of Sutherland and several other noblemen and gentle- 
man, to acquire certain routes through the valley of the 
Euphrates to complete the connection. This done, it will be 
possible to go from London to Kurrachee in about seven 
days — a distance which it now takes nineteen days to cover. 

The Belgian Government has decided on the abandonment 
of wooden railway sleepers. Its example will doubtless find 
imitators, if indeed the example be not improved upon, and 
steel be used eventually instead of iron. It should be noted 
that it is not the longrine, or longitudinal sleeper, that has 
been adopted, but a German system of cross sleepers. 

The greatest railroads in India are composed of the Pun- 
jab and Delhi system, some 1,200 miles in length, meeting 
at Delhi the East Indian Railway, which goes to Calcutta, 
and which is about 1,000 miles in length, with a branch at 
Allahabad to Jubbelpore, some 250 miles additional in length. 
More, it connects with the great Indian Peninsular system 
which is carried on to Bombay, some 550 miles. This system 
runs through a chain of mountains, called the Thull and 
Vhrne Ghatz, where the engineering difficulties have been 
immense, and 15 miles of tunnel made. The line then runs 
from Poonah to Magpore, where it is connected with the 
Madras Railway, some 850 miles in length. This line also 
serves Bangalore, the garden of the Madras Presidency, and 
the coolest spot in the plains of India. In the same direction 
is the Hyderabad State Line, belonging to the Nizam. The 
Bombay and Baroda Railway runs to Giucwarab, thence 
through Central India to Ahmedabad, where it is connected 
with the Rajpootan State Railway, running to Delhi. Al Cal- 
cutta is the Eastern Bengal Railway, which goes to Barrach- 
pore, thence to Kooshteab, from which a line of steamers con- 
nects with Assam, the great tea growing country of India. In 
Oude is the Oude and Rohlkund line, which runs 500 miles 
through some of the richest plains of that fertile region. The 
noble bridge, about X% mile in length, which spans the 
Ganges at Cawnpore, belongs to this company. These com- 
prise the general grand trunk system of railways in India. 

The Railway Age has given a list of forty-eight railroads 
that were sold under foreclosure during the year 1878, repre- 
senting a total mileage of 3,902 miles, $160,014,500 of bonds 
and debt, and $151,616,700 capital stock — the entire amount 
of bonds, debt, and stock being $311,631,200. 

A summary of foreclosure sales during the last three years 
stands as below ; the moral is evident: 



Tear. 



1876 

1877 

1878. 

Three years 



No. of 
Roads. 



30 
64 

48 



133 



Mileage. 



3,846 

8,875 
3,903 



16,623 



Capital 
invested. 



$217,848,000 
198,984,000 
811,631,000 



1728,463,000 



A single locomotive on the Kansas Pacific recently hauled 
a train of 58 empty and 15 loaded cars, with caboose at- 
tached, frdm Ellis to Brookville, a distance of 102 miles, in 
9 hours and 30 minutes. The monster locomotive " Uncle 
Dick," described in a late number of this paper, has already 
achieved distinction by climbing the steepest grade of the 
mountain division of the Atchison, Topeka, and Santa Fe 
Railroad, drawing 22 loaded cars. 
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HOUSEHOLD INVENTIONS. 

An Improvement in curtain fixtures has been patented by 
Mr. J. S. Henry, of North Belle Vernon, Pa. It consists of 
a suspended ratchet hook pivoted in front of the roller, and 
extended below the ratchet, to form an eye or loop for the 
cord. 

An improved child's chair, constructed so that it may be 
readily adjusted as a high chair or carriage chair, has been 
patented by Mr. C. H. Barnes, of Poughkeepsie, N. Y. 

A flower stand, provided with one or more trays, sup- 
ported by a single central standard, has been patented by 
Mr. Thomas Murgatroyd, of Clarinda, Iowa. By slightly 
modifying the construction the stand may be used as a 
workstand. 

An improved candlestick, which will hold the candle 
firmly, and yet admit of burning the whole of it, has been 
patented by Mr. A. J. Smith, of Ukiah City, Cal. It consists of 
a standard fixed to the usual bottom, and having a thimble 
with fingers or prongs, which slides over it and holds the 
candle. 
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A NEW CLUTCH PULLEY. 

We present engravings of two forms of clutch pulley 
manufactured by Messrs. James Hunter & Son, of North 
Adams, Mass. In these pulleys a friction band is employed 
to clutch the boss of the wheel, and the means for operating 
the bands are both simple and efficient. In the form shown 
in Fig. 1, the pulley is placed on a sleeve, D, which is se- 
cured to the shaft, and is provided with a flange for receiv- 
ing screws which enter the friction band, A. The latter sur- 
rounds an enlarged hub or boss of the wheel, and is split 
and provided with two ears, through which passes a bolt 
having a cam formed on its head that engages a similar cam 
folmed on one of the ears. A lever, B, is secured to this 
bolt, and is curved-so as to be engaged by a cone, C, on the 
shaft The cone is grooved 
circumferentially to receive 
the fork of the shifting 
lever. II, requires very 
little effort and only a slight 
movement of the shifting 
lever to operate the clutch. 
This device is so simple.that 
no special description of its 
operation will be required. 

By moving the cone, C, 
toward the pulley the free 
end of the lever, B, is thrown 
outward, the rhrg. A, is con- 
tracted, and the boss of the 
pulley is clamped so that it is 
carried around with the shaft. 

The clutch shown in Fig. 
2 is similar to the one just de- 
scribed, the difference being 
that a right and left hand 
screw passes through the ears, 
E, and is turned so as to con- 
tract the split ring by the ac- 
tion of the toggle, F, when 
the sleeve, G, is moved to- 
ward the pulley. Of course 

it will be understood that moving either the cone, C, or the 
sleeve, G, away from the pulley releases it. The device is 
applicable to both driving and driven pulleys. 



ly resembling in exterior appearance that of an ordinary 
land steam engine, but very different in its internal arrange- 
ment. The piston of the pump was made up of a series of cast 
iron rings, and these were pressed out against the sides of the 
accurately bored cylinder by springs of steel. The effect was 
to make the piston perfectly air-tight, and yet capable of be- 
ing easily moved upward and downward in the cylinder. 
There were no valves in the piston, as there are in those of 
almost all air pumps employed in manufacturing processes. 
The base of the cylinder was a hollow casting of iron, and 
so was its cover. In these hollow castings the inlet and out- 
let valves were placed. The upper casting contained sixty- 
four small apertures, which were covered by small pieces of 
steel saw -plate, each about two inches long by one inch wide, 
and fastened by a screw at one end. These delicate springs 
were, in fact, the valves. Thirty-two of them were made to 
open to the atmosphere, and thirty-two to the exhaust or 
vacuum pipe. The hollow base or bed plate of the cylinder 
was furnished in a precisely similar manner. The diameter 
of the cylinder was three feet six inches, and the length of 
stroke of the piston three feet. The pump was placed ver- 
tically, and immediately below the working beam of the en- 
gine to which the piston rod was attached. 

By this method of construction the air pump became 
double-acting, and whether the piston was ascending or de- 
scending^ constantly exhausted air from the vacuum tube 
through the inleWalves, and discharged it through the out- 
let series. Nothing in the shape of machinery could work 
more smoothly than did this pump, and this arose mainly 
from the peculiar character of the valves. The cost of the 
whole apparatus, with cast iron exhaust tube, two hundred 
feet in length, ten inches in diameter, and face-jointed, was 
about £400. 

It has been said that the exhaust tube was two hundred 
feet in length. This arose from the fact that the engine 



impact their impressions. The presses then rebound, car- 
rying with them their pistons. The pneumatic valves again 
open self-actingly, the dies descend upon new blanks sup- 
plied to them by mechanical fingers, another batch of sove- 
reigns is pumped into bright and glorious being, and so long 
as the great air pump is exhausting the vacuum chamber and 
the presses are fed with blanks, so long the series of minor 
pumps will proceed with their work, and streams of gold, 
silver, or bronze coins will flow down from the presses into 
reservoirs placed below to catch them. 



Tbe Academy of Sciences. 

The annual session of the National Academy of Sciences 
began in Washington, April 15. Vice-President Marsh pre- 
sided, and delivered the opening address, in which he paid a 
feeling tribute to the late President of the Academy, Pro- 
fessor Joseph Henry, and gave a review of the work of the 
body during the past year. The members present were Pro- 
fessor Spencer F. Baird, Professor Charles F. Chandler, of 
New York; Mr. B. D. Cope, of New Jersey; Mr. Theodore 
Gill, Professor Julius Hilgard, Mr. George W. Hill, of New 
York; Professor O. C. Marsh, of Connecticut; Professor 
Alfred M. Mayer, of New Jersey; General M. C. Meigs, Dr. 
S. Weir Mitchell, of Philadelphia; Professor Simon New- 
comb, Professor H. A. Newton, of Connecticut; Professor 
E. C. Pickering, of Boston; Mr. Raphael Pumpelly, of New 
York; Admiral John Rodgers, of San Francisco; Mr. Fair- 
man Rodgers, of Philadelphia; Mr. Charles A. Schott, Pro- 
fessor W. P. Trowbridge, of Connecticut; Dr. J. H. Trum- 
bull, of Connecticut; General G. R. Warren, United States 
Army; Dr. J. J. Woodward, United States Army; Professor 
Henry Draper, of New York; Mr. C. S. Pierce, Dr. S. H. 
Scudder, of Cambridge; Dr. Elliott Coues, Professor Francis 
8. Walker, and Professor G. *F. Barker, of Philadelphia. 

April 16, the venerable Professor William B. Rogers, " the 
Nestor of American Geolo- 
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Pumping Money. 

The above may appear to be a somewhat singular title for 
a paper, but, according to the Foreman Engineer and 
Draughtsman, it is literally true that a vast number of so- 
vereigns, and, indeed, of other coins, are annually pumped 
into existence at the Royal Mint. Without entering into a 
detailed account of the numerous processes and manipula- 
tions by means of which ingots of gold are transformed into 
small circular disks of metal, of the exact size and stand- 
ards of weight and of fineness for the reception of impres- 
sions, it may be said that those impressions are finally due to 
the action of the air pump. A very large proportion of the 
sovereigns, therefore, issued from the mint presses since the 
erection in 1810 of steam machinery for the purpose of coin- 
ing, have undoubtedly been pumped, as it were, into the 
channels of circulation. Let us, then, proceed to explain 
the contrivances and means by which the operation of pump- 
ing sovereigns is performed at the Tower Hill money manu- 
factory. We will commence with the prime mover. This 
is a steam engine of twenty horse power, on the combined 
high and low pressure principle, and which was erected in 
1846 by the justly celebrated firm of George & Sir John 
Rennie. Originally this engine was intended only for pump- 
ing water from a deep artesian well on the premises for the 
supply of the coining department, but in 1851 Mr. J. New- 
ton advised that the engine in question should be made to 
pump money as well as water, and showed how it could be 
done. The merit of entertaining the proposition and of or- 
dering it to be carried into effect certainly belongs to Cap- 
tain (now General) Harness, R.E., who was Deputy-Master 
of the Mint in the year named. This highly talented officer 
gave instructions to the Messrs. Rennie for the. construction, 
under the eye of the inventor, of the necessary apparatus 
and appliances for the purpose. 

An air pump of considerable dimensions constituted the 
main feature of the scheme, and this was formed on a per- 
fectly novel plan. It consisted of a cast iron cylinder, close- 



HUNTER'S CLUTCH PULLEY. 

house had been erected at that distance from the stamping 
presses. Instead of being carried underground, as in the 
pneumatic dispatch system, the tube was in this case carried 
over the roofs of the coining rooms, and, descending there- 
from, was attached to the great vacuum chamber. 

The vacuum chamber had existed from the period of the 
erection of the mint, and was originally devised by Messrs. 
Boulton & Watt, the well known engineers of Soho. 
They had supplied a steam engine of ten horse power, and 
two single-acting air pumps, each of which discharged air 
only in its downward stroke, for exhausting the chamber. 
This cumbrous and comparatively costly, though for its day 
very ingenious and valuable arrangement, was set aside when 
the new air-pump came into use. It had performed its mis 
sion, and was henceforth to be reserved as a duplicate in the 
event of the derangement, by accident or otherwise, of its 
modern supplanter. A regulating, or relief valve, and a 
barometer gauge fitted to the vacuum chamber, enabled the 
attendant to control and adjust the extent of rarefaction 
within the latter. 

It will now be comprehended that at all times when the 
engine and pump are in action a vacuum of more or less ex- 
tent must exist in the chamber. The chamber, it may be ex- 
plained, moreover, is a horizontal tube of iron about fifty j 
feet leng, and two feet six inches in diameter. It runs along i 
the floor of the mint pump room, in a line parallel to that in 
which the eight coining presses stand. Arranged along the 



was elected President of 
Academy. The other 
officers were re-elected, as fol- 
lows: Professor O.C. Marsh, 
vice-president; Professor J. 
H. C. Coffin, home secretary; 
Professor F. A. Barnard, for- 
eign secretary; Mr. Fairman 
Rogers, treasurer; and Pro- 
fessors Baird, Agassiz, Gibbs, 
Newcomb, Hall, and General 
Meigs, the counsel. 

The papers read the first 
day were as follows: "On 
Ghosts in Diffraction Spec- 
tra," and on " Comparisons 
of Wave Lengths with the 
Meter," by Professor C. S. 
Peirce, of Cambridge; on 
" The Relation of Neuralgic 
Pain to Storms and the 
Earth's Magnetism," by Pro- 
fessor S. Weir Mitchell, of 
Philadelphia; on "Continu- 
ation of Researches in Con- 
nection with the Discovery 
of Oxgen in the Sun," by Professor Henry Draper, of New 
York; on "Vowel Theories Based on Experiments with the 
Phonograph and Phonautograph," by Professor R. Graham 
Bell; and on "The Paleeozoic Cockroaches," by Dr. S. H. 
Scudder, of Cambridge. 

The programme for the second day's session included 
papers by Mr. E. C. Pickering, on the "Eclipses of Jupi- 
ter's Satellites;" by Mr. C. S. Peirce, on "Errors of Pendu- 
lum Experiments," and on " A Method of Swinging Pendu- 
lums," proposed by Mr. Faye; by Mr. E. W. Hilgard (read 
by Mr. Pumpelly), on "The Loess of the Mississippi and 
the Aoeilian Hypothesis;" by Professor J. Le Conte (read by 
Mr. S. K. Gilbert), on the " Extinct Volcanoes about Lake 
Mono and their Relation to Our Glacial Drift;" by Professor 
J. E. Hilgard, " Report of Progress of the International 
Bureau of Weights and Measures;" by Mr. G. K. Gilbert, 
on " Stability and Instability of Drainage Lines;" and by 
Professor C. F. Chandler, on " Polariscope Methods." 

Among other papers announced were " Critical Remarks 
on Observations Alleged to be of Intramercurial Planets," 
by C. H. Peters; and on "The Extinct Species of Rhino- 
ceros and Allied Forms of North America," by E. D. Cope. 
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The New York World's Fair. 

recent meeting of the Executive Committee of the 



United States Board of Trade, and the members residing in 
top of the vacuum chamber, and supported by pipes open- j New York, the decision of the Committee in favor of 1883 
ing into it, are a series of eight cylinders. These are verti- 



cal, and fitted with pistons, the rods from which are con- 
nected by levers and cranks with the presses. The cylinders 
are open-topped, and consequently their pistons are exposed 
to the pressure of the atmosphere once a vacuum exists be- 
low them. This is the case when the pneumatic valves with- 
in the cylinders are open to the vacuum chamber. The air 
within the cylinders then rushes down to the exhausted tube, 
the atmospheric column drives the pistons after it to the bot- 
tom of the cylinders, and the pistons drag with them the 
central screws of the coining presses. The instant that the 
beautifully engraved dies are thus made to come into con 



was approved. The Board has invited the governors and 
mayors throughout the country to send delegates or com- 
missioners to a great national convention, with reference to 
the fair, to be held June 18 next. 



Dew. 



Mr. George Dines, who has made extensive experiments 
and observations on the formation of dew, finds that the 
depth of deposit in England in an evening rarely exceeds a 
hundredth part of an inch; and that the average annual 



depth of the dew deposited upon the surface of the earth 
tact with the disks of gold the latter receive by tbe force of j does not exceed an inch and a half. 
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EMEEY BAUD POLISHING HACHIHE. 
There are many things which cannot be very well polished 
by means of grindstones, emery wheels, or any rigid tools 
in common use. Polishing by hand must be resorted to in 
the finish of many articles, in which that part of manufac- 
ture is the more costly. We need not mention any of the 
many purely ornamental articles to find illustrations of this. 
Most of the brass fittings for boilers have corners and com- 
pound curves, difficult to polish and sometimes impossible to 
get at with any ordinary wheel, or even an annular emery 
or polishing wheel. For work of this kind, the machine we 
illustrate herewith seems to recommend itself. It will be 
seen to consist chiefly of a standard provided with bearings, 
carrying a driven pulley, over which runs an emery band, 
which is also carried by five loose rollers, the upper one of 
which is supported in a movable bearing acted upon by 
spiral springs to keep the belt tight. 




EMEEY BAUD POLISHING MACHIHE. 

The bands used are endless, and usually of leather covered 
witft emery of a number suitable to the work to be done. 
Some bands are of tape specially prepared for the purpose. 
The emery coating is easily renewed by the user. The 
machine is made by Slack's Emery Wheel and Machine 
Company, Manchester, and seems to be generally applicable 
for polishing irregular and curved forms. — Engineer. 

«in » 

A HEW AHTI-HtlCTIOH JOUBNAL BEABIHG. 

The accompanying engraving shows a novel anti-friction 
journal bearing which was first publicly introduced at the 
American Institute Fair, in this city, last fall, where a ba- 
lance wheel, six feet in diameter, weighing 1,755 lbs., and 
provided with this ingenious mechanism, was run by a single 
thread of No. 40 spool cotton, instead of a leather belt. 
Since then the patentees have exhibited their invention upon 
railroad cars, wagons, machinery of various kinds, and, in 
fact, wherever there is circular motion. Upon railroad cars 
the decrease of friction is said to be so great that a single 
locomotive can draw a train of loaded cars, equipped with 
these bearings, as easily as it 
could draw the same number 
of empty cars provided with 
the ordinary journal bear- 
ings. 

The device also effects a 
great saving of expense from 
the fact that it is operated en- 
tirely without lubricants, in 
fact they would only be a 
hindrance to it ; and it is said 
that " hot boxes " are impos- 
sible where the device is em- 
ployed. The officers of a sin 
gle line of railroad recently 
stated that they had to deal 
with the annoyance of three 
thousand hot boxes in a single 
month. 

The same difficulty is expe- 
rienced more or less on ocean 
steamships and yachts, in 
mills and factories, and in 
fact, everywhere where there 



is rotary motion. This device was invented by Mr. William 
Tucker, patented by Messrs. Tucker & Avery, and is manu- 
factured by Mr. John G. Avery, of East Brookfield, Mass. 
We are told that the invention proceeded from a suggestion 
made by the Scientific Ambbican, some months since, in 
which we set forth the desirability of a device of this kind. 
The invention, which is shown in Figs. 1, 2, and 3, com- 
prises a shell, b, containing hardened steel rolls, a, a jour- 
nal, A, of hardened steel, revolving upon these rolls, and 
the whole working in a box, B, lined with hardened steel. 
The shell contains sixty rolls, no two of which are in line 
with each other, and as the journal revolves entirely upon 
these rolls, friction is decreased to the minimum, and no lu- 
bricants are required. The box and journal, also being of 
hardened steel, are very durable, and will far outlast those 
equipped in any other way. Bolls are also set in the end of 
the journal, thus decreasing the friction at that point. 

We are informed that this bearing has been in constant 
use on a road wagon without lubricants, without showing 
any wear; also that a hand car on one of the principal rail- 
roads has been used eight months with the same result, and 
one of the Boston street railways has acar fitted with the 
journal that has run over 5,000 miles without. appreciable 
wear. Mr. Avery has successfully applied the principle to 
engine slides and other sliding surfaces. 



KISCELLAHEOTO IHVEHTIOHS. 

An improved process of inlaying metallic ornaments in 
wood or stone has been patented by Mr. L. A. Amouroux, of 
West Mount Vernon, N. Y. In consists in working the alloy 
in a hot or melted state into engraved or indented portions 
of the surface to be ornamented, and afterward polishing all 
together. 

Mr. Lyman R. Dexter, of Lancaster, N. H., has patented 
an improvement in sleds, which consists in a novel clamp for 
securing the runner to the upright. This device is an im- 
provement on a clamp for which the same inventor received 
a patent in 1869. 

An improved safe or vault, provided with air and water 
tight chambers entirely surrounding it, has been patented by 
Mr. Samuel A. Wilkins, of Victoria, Texas. The chambers 
are arranged so that they may be filled with water from the 
exterior of a building. The inventor also provides an ingen- 
ious burglar alarm. 

Mr. John B. Belcher, of Charlotte, Mich., has patented an 
improved strap for rubber boots, which consists of a rigid 
ring connected with the boot leg by a strap. The inventor 
claims that the strap is stronger and more convenient than 
the ordinary ones. 

Mr. G. G. Wright, of Winchester, Conn., has devised an 
improved rotary engine, having several novel features, which 
cannot be clearly described without an engraving. The ob- 
ject of the invention is to render the parts simple and ac- 
cessible. 

An evaporating pan having a corrugated bottom stamped 
from a single piece of sheet metal, the corrugations of which 
extend alternately from opposite sides, so as to form a tor- 
tuous passage for the liquid, has been patented by Mr. John 
L. Bleeker, of Cincinnati, O. 

An improvement in riding saddles has been patented by 
Mr. William M. Herring, of Spring Hill, Texas. The pom- 
mel has a hollow neck, and is formed in one piece with the 
fork and web, and wooden filling pieces are provided, which 
complete the tree. 

Mr. William H. Fix, of Moffatt's Creek, Va., has patented 
an improvement in axes, the object of which is to adapt the 
broad ax or hand ax for use by either a right or left handed 
person. The ax head is pivoted to the handle, so as to ro- 
tate in the plane of the axis of the handle. 

An improved cover for the steps of wagons, carriages, and 
other vehicles for preventing the slipping of the feet in wet, 
muddy, and snowy weather, has been patented by Mr. Wil- 
liam Mellon, of Philadelphia, Pa. 

A runner stone — provided with a ventilating channel cut 
diametrically across the face, and having its bottom beveled 
upon opposite sides of the eye, away from the direction of 
the rotation of the stone — has been patented by Mr. George 
Helfert, of New York city. 



AH IMPBOVED WATEE ELEVATOB. 
The water elevator shown in the accompanying engraving 
is the invention of Mr. A. W. Coates, of Alliance, Ohio. It 
consists, as will be seen from the engraving, of a cylinder, 
A, which is wholly or partly submerged in the water of 
the well. A weighted piston, B, is fitted to the cylinder, and 
connected with a lever or handle, D, fulcrumed in a stand- 
ard on the well platform. The cylinder is provided with 
valve covered apertures in the bottom, and also with a de- 
livery pipe, C, having a check valve at its lower end. The 
piston is provided with a downwardly opening valve held up 
by a spring. This valve allows any water that may escape 
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A. W. COATES ft CO.'S WATEE ELEVATOB. 

through the packing of the piston to return to the interior 
of the cylinder. 

The pump is operated by depressing the handle so as to 
raise the weighted piston; the handle is then released, when 
the descent of the piston by its own gravity forces the water 
up the delivery pipe. The quantity of water raised may be 
measured by restricting the movement of the handle by 
means of the pins in the standard near the end of the handle. 
These pins also serve to hold the piston in an elevated posi- 
tion, so that all that need be done to raise a quantity of water 
is to release the handle from the pin which retains it. 

Further information in regard to this invention may be 
obtained from Messrs. A. W. Coates & Co., of Alliance, O. 




AVERTS ANTI-FRICTION JOURNAL BEARING. 



Tbe South African Cable. 

The telegraphic cable to connect the European and Asiatic 
telegraphic systems with Cape of Good Hope will be 
4.000 miles long, extending from the Red Sea cable, at Aden, 
around Cape Guardafui and along the east coast of Africa to 

Port Natal, where it will 
make a junction with the 
present land line to Cape 
Town. The cable will be 
laid along the coast, the depth 
being moderate along that 
side of the continent, and the 
facility for repairing possible 
breakages has been carefully 
ascertained. The cable will 
touch at Zanzibar, Mozam- 
bique, Sofala, Delagoa Bay, 
and thence to Durban as tbe 
submarine terminus, from 
which point the land tele- 
graph becomes available to 
complete the circuit to Cape 
Town. The cost of con- 
structing and laying the cable 
is estimated at $7,500,000. 
The line from Durban to Zan- 
zibar is to be finished in July, 
and the whole cable by the 
middle of November. 
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BEMABXABLE ACCIDENT TO A BED DEED. 

The accompanying engravings represent a curious mis- 
hap to one of the red deer in Windsor Park, the follow- 
ing account of which is given by Mr. Frank Buckland, in 
Land and Water : 

On the 16th of January last, one of the keepers who has 
charge of the deer in the royal domains was going his 
rounds, when he suddenly came upon the scene as represent- 
ed in Fig. 1. A magnificent red deer was lying on bis back, 
with bis leg tightly fixed in the forked branch of a white- 
thorn tree. This unfortunate animal was lying 
on his near or left side, with the tip of his right 
shoulder resting against the trunk of the tree. The 
chest and fore part of his body were clear of the 
ground, suspended by his right or off foot in the 
fork of the tree. Immediate examination showed 
the keeper exactly what we see in the engraving, 
Fig. 2, except that the body of the animal (in 
the engraving) is no longer attached to the foot. 
The keeper attempted to remove the foot, but 
found it so tightly fixed that with all his force he 
was quite unable to do so. The shank bone of 
the stag's foot was fractured and splintered di- 
agonally. The fractured bones had made their 
exit by a cut through the skin, thus causing a 
compound comminuted fracture. The portion of 
the bone below this fracture — tough and strong 
as the red deer's shanks are — was shattered into 
minute fragments the size of dice. The bone 
was again fractured at its lower part, and the 
thick skin entirely lacerated through. The large 
sinews at the back of the bone, as well as the 
wire-like sinews that work the toes of the foot, 
were elongated and pulled out, and in fact every- 
thing was broken right off except two very slen- 
der sinews and a small portion of the skin. The 
total length of the portion of the deer's leg 
caught in the tree is seventeen inches; from the 
fracture to where it was torn off, eight inches. 
The leg was caught by the branches of the tree 
about four feet from the ground, and the lowest 
boughs carrying leaves were about nine feet from 
the ground. The deer was dead, and it is not 
known how long he had been held a prisoner by 
his foot. 

As there were no eye witnesses as to how this 
occurred to the stag, it becomes somewhat diffi- 
cult to account for this extraordinary event. It 
is probable, however, that in consequence of the 
weather the animal was short of food, and that 
in his wanderings he had observed above his 
head something edible on the lower branches of 
the thorn tree, possibly leaves, moss, or lichens, on which 
deer feed in snowy weather. These he could not reach 
when standing on all fours. He, therefore, probably raised 
himself upon his hind legs, and when stretching himself 
upward and forward, the hoofs of his hind legs slipped from 
under him, or else, when letting himself down again, his 
right leg slipped suddenly between the forked branches of 
the tree, and was instantly held there tight. The animal 
then probably began immediately to struggle, but the more 
he kicked and fought the tighter the wrist of bis foot got 
wedged in ; in fact, when the preparation was brought to 
me the foot was so tightly fixed into the notch of the tree 
that it could not have been more jammed if it bad been ham- 
mered down, and then a long screw passed through it. In 
his struggles to get 
loose the first thing 
that happened was the 
fracture of the leg 
bone. This allowed 
the animal to fall on 
his back, from which 
position, of course, he 
could not rise. Terri- 
bly alarmed at what 
had happened to him, 
the poor stag then be- 
gan to pull and tug at 
his captive leg, assist- 
ing himself so to do 
by means of his horns. 
In his frantic exertions 
to get free, the stag a 
second time broke his 
leg, then the skin gave 
way, and lastly, the 
large tendons. If his 
strength had lasted 
long enough to have 
ruptured the two small 
tendons it is possible 
that be might have es- 
caped, leaving his leg 
in the fork of the tree. 
Prince Christian, hav 
ing been informed of 
the accident, judicious- 
ly ordered the portion 
of the tree which held 
the foot to be sawn off 
bodily. He then kind- 
ly sent the whole thing 



to me, with a request that the foot should be preserved for 
him without being removed from the fork in which it had 
been so tightly jammed by the animal itself. 

The preparation will be the most unique specimen of an 
accident that ever occurred in the royal forest in the annals 
of English history. 

* 1 1 > m 
Coral. 

The popular idea that coral is formed by an insect busily 
working to build up reefs in the ocean, is erroneous. A 




the sea bottom by one end, while the other spreads. Then 
a mouth, stomach, tentacles, and corporeal partitions are 
soon formed, and the last become quite hard from accumu- 
lations of particles of lime. 

Coral animals belong to the class familiarly called polyps, 
and they multiply themselves by eggs and also by budding, 
until there are countless numbers living together in one com- 
munity. Different kinds of coral bud in different ways; as 
some grow in bunches, others in round masses, and so forth. 
A piece of dead coral shows the spot were every animal has 
lived. As a mass of coral grows, the lower crea- 
tures gradually die, but their hard skeletons, con- 
sisting mainly of carbonate of lime, remain and 
furnish a firm foundation for those that work 
above them. By the striking of the waves 
• against this foundation, its interstices gradually 
become filled with mud, bits of shells, and other 
substances which sea water contains, so that it 
grows firmer and firmer. If such a foundation 
is laid upon an elevation of the ocean floor, it is 
likely to continue to increase in size ; but by the 
time it has reached the sea-level, the whole com- 
munity of coral animals has become lifeless, for 
these polyps cannot live out of water. The 
beating billows break off portions of the skeleton 
formation, which are soon worn into sand by the 
water, and afterwards, perhaps, thrown with 
other debris upon the surface of the mass, which 
is thus supplied with soil. Then perhaps seeds 
are scattered upon this soil, which give rise to 
vegetation, and so a pleasant home is prepared 
for man. 

These coral structures, called reefs, are often 
circular in form,- and many of them inclose a 
lake or lagoon, whose waters furnish an excel- 
lent harbor for ships. 

These reef-builders have not only built up 
large islands, but also considerable portions of 
the continents of Europe and America; and 
some of their structures must be of great age, 
as remains of a prehistoric civilization have 
been found upon them. — From, a lecture delivered 
by Prof. B. F. Mudge in Science Observer. 



Fig. 2.-F0BE LEO 07 THE STAG CAUGHT BY FOBBED BBANCHES, 



piece of coral is composed of the skeletons of tiny animals 
that in life are covered with a gelatinous substance. More 
than a thousand species of the coral animal have been de- 
scribed by Dana in bis work entitled " Corals and the Coral 
Islands." 

Of the sub-kingdoms into which the animal kingdom is 
divided, namely, vertebrates, articulates, mollusks, radiates, 
and protozoans, coral animals belong to the radiate division. 
These creatures have no sense except a low degree of 
sensitiveness, and live in salt, clear water, having a tempera- 
ture of from 68° to 85° Fah. They do not live singly, but 
grow together in clusters, which start from a single, little 
animal, that is soft, oval; white, and jelly-like, and has the 
power of rapid motion. It attaches itself either to a rock or 




Fig. 1 -ACCIDENT 10 A STAG IN WINDSOR PAftK. 



Industrial Uses of Bamboo, 

A late report of Dr. Schlich, Conservator of 
Forests in Bengal, says that there are about 1,800 
square miles of pure bamboo forests in the Arra- 
kan division of British Burmab, within a mode- 
rate distance of the coast, and all accessible by 
navigable streams. All these bamboos have 
flowered several years ago, and the ground is 
now covered with seedlings, which make the forest impas- 
sable. The question as to the practicability of using this 
plant for purposes of paper-making has several times been 
raised by Mr. Thomas Routledge, of England, and he has 
very recently returned to the charge again in a pamphlet en- 
titled " Bamboo and its Treatment," wherein he has brought 
together information from botanists and cultivators well 
worthy of serious attention. From the Lumberman's Ga- 
zette we learn that a company has been formed in England, 
with a large capital, for the extensive and various utilization 
of this plant in the arts of industry, the enterprise having 
its origin in the multitude of uses for which the material is 
and for so long a time past has been employed in India. 
Besides being used in the latter country in the construction 

of the implements of 
weaving, Bamboo is 
there utilized for al- 
most every conceivable 
purpose for which 
wood is resorted to in 
other countries. It 
forms the posts and 
the frames of the roofs 
of huts ; scaffolding 
for building houses ; 
raised floors for storing 
produce, in order to 
preserve it from damp; 
platforms for merchan- 
dise in warehouses «od 
shops; stakes for nets 
in rivers; bars, over 
which nets are spread 
to dry; the masts, 
yards, oars, spars, and 
decks of boats. It is 
used in the construc- 
tion of bridges across 
creeks; for fences; as 
a levee for raising wa- 
ter for irrigation. It 
is the material of 
which several agricul- 
tural implements arc 
made, as the barrow, 
the handles of hoes, 
clod breakers, etc. ; 
hackeries or carts, 
doodles or litters, and 
biers are all made of it ; 
and a common mode of 
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carrying light goods is to suspend them from the end of a 
piece of split bamboo laid across the shoulder. Further, a 
joint of this material serves as a holder of many articles, as 
pens, small instruments, and tools, and as a case in which 
little articles are sent to a distance : a joint of it also answers 
for the purpose of a bottle, and is used for holding milk, 
oil, and various fluids, a section of it constituting the mea- 
sure for liquids, in bazaars. A piece of it, of small diame- 
ter, is used for a blowpipe to kindle the fire, and by gold 
and silver smiths in melting metals. It also supplies the 
place of a tube in distilling apparatus. These, of course, 
comprise but a portion of the uses to which this valuable 
material is applicable, and it opens up a wide field for ma- 
nufacturing industries. 

« 111 » ■ 

NEW AGBICULTUBA1 INVENTIONS; 

A gang plow in which the tongue and axle frame are com- 
bined with a pair of plow beams, connected adjustably at 
the rear end and pivoted to the tongue in front, so that it 
may be readily operated, has been patented by Mr. L. M. 
Kelly, of Litchfield, Ky. 

An improved cultivator fender, which may be used with 
either a one horse or two horse cultivator, has been patented 
by Mr. Andrew Simmons, of Green Vale, and Michael Sim- 
mons, of Lena, 111. It is designed to prevent the earth from 
being thrown upon the plants by the cultivator plow's. 

Mr. R. D. Norton, of .New Sharon, N. J., has patented an 
improved pulverizing disk harrow, in which some of the de- 
tails of the machine are perfected so that it is rendered more 
durable and effective. 

An improved machine for the distribution of liquid or 
powdered poisou upon cotton or other plants has been pat- 
ented by Mr. Thomas B. Taylor, of Mount Meigs, Ala. It 
consists mainly in a perforated cylinder mounted on bear- 
ings supported by a plow beam, and capable of turning so as 
to sift or sprinkle the poison on the plants. 

» 1 1 1 > 

Ozone In Relation to Health and Disease. 

Henry Day, M.D., in an address delivered before the Con- 
gress of the Sanitary Institute of Great Britain, gives the 
history of the discovery of ozone, and notices the successive 
theories of SchOenbein, Williamsom, and Odling concerning 
its nature. He then describes the pathological action of this 
form of oxygen, and reveals facts which will probably startle 
those who believe ozone and "ozonized" articles of food 
or of medicine to be universally beneficial. He describes 
the death of animals after exposure to ozonized air under 
symptoms closely resembling those of acute bronchitis. He 
considers that if present in excess in the atmosphere, catarrh, 
bronchitis, and even pneumonia would be its natural results. 
Whether there is ever such an excess as would involve these 
consequences is an open question. He feels also bound to 
admit, according to the researches of Dr. Moffat, that dur- 
ing " ozone periods," apoplexy, epilepsy, vertigo, neuralgia, 
and diarrhea are more frequent. Further investigations in 
this direction are imperatively needed, but what has been 
said may serve as a caution to dabblers in science who keep 
an ozone apparatus in action in their sitting-rooms as a pro- 
phylactic against diseases in general. 

The absence or the deficiency of ozone has been, perhaps, 
too hastily placed in connection with zymotic disease. But 
that such a connection exists in case of cholera can scarcely 
be doubted. The author shows that in 1864, in the Bombay 
Presidency, cholera was in its greatest ascendency when 
ozone was either wanting or at its minimum ; that the dis- 
ease showed a most marked decrease when ozone was regis- 
tered as increasing, and when at its maximum the epidemic 
ceased altogether if the maximum continued for any time. 
Similar results were obtained at Strassbufg in 1854 and 1855, 
and the experiments of Mr. Glaisher and of Dr. Moffat give 
confirmatory testimony. Whether there may be other causes 
in operation in addition to deficiency of oxygen is still doubt- 
ful. As a disinfectant the author pronounces it the best, 
safest, and least objectionable known. That it may kill dis- 
ease germs— whatever they may be — is no doubt highly prob- 
able from its action on the superior animals; but the ques- 
tion arises, pertinently says the Chemical News, Which will 
be killed first? and adds, We are somewhat surprised at 
finding in this address no reference to the well known and 
justly admired work of Dr. C. B. Fox. 

m i » i •» 

Varying Telocity of Sound. 

Some interesting experiments have been made at the U. S. 
Arsenal at Watertown, Mass. , to determine whether the ve- 
locity of sonorous waves is or is not affected by variations in 
intensity and pitch. A 6 lb. brass field piece was placed 
in the midst of a large level field, and behind it, at distances 
ranging from 10 feet up to 110 feet, were placed a series of 
membranes electrically connected with a chronograph, 
which would thus give the instant at which the sound wave 
from the gun met each membrane in succession. The ex- 
periment was repeated many times and always with the same 
result. It was found that immediately in the rear of the can- 
non the velocity of sound was less than at a distance, but 
that going further and further from the cannon the velocity 
rose to a maximum considerably above the ordinary velocity, 
and then fell gradually to about the ordinary. When the gun, 
however, was pointed at right angles to its first position it 
was found that the position of maximum velocity was 
brought nearer to the cannon, and if the gun had been turned 
in the direction of the line of membranes, which was imprac- 



The heaviest charges of powder caused the greatest devia- 
tions from the ordinary velocity. The experiments, accord- 
ingly, prove that the velocity of sound depends to some ex- 
tent on its intensity, and that experiments on the velocity of 
sound in which a cannon is used contain an error, probably 
due to the bodily motion of the air near the cannon. Evi- 
dently a musical sound of low intensity must be used for a 
correct determination of the velocity of sound. 

. «» t a , #. — 

JAPANESE MIKBOBS. 
Mr. R. W. Atkinson, of the University of Tokio, Japan, 
communicates to Nature the following interesting account 
of these curious mirrors : 

A short time ago a friend showed me a curious effect, 
which I had previously heard of, but had never seen. The 
ladies of Japan use, in making the.* '.:""* » small round 
mirror about 1-12 to y z inch in thickness, maue o. _ " 'id of 
speculum metal, brightly polished and coated with mercury. 
At the back there are usually various devices, Japanese or 
Chinese written characters, badges, etc., standing out in 
strong relief, and brightly polished like the front surface. 
, Now, if the direct rays of the sun are allowed to fall upon 
j the front of the mirror, and are then reflected on to a screen, 
I in a great many cases, though not in all, the figures at the 
back will appear to shine through the substance of the mir- 
ror a* bright lines upon a moderately bright ground. 

I have since tried several mirrors as sold in the shops, and 
in most cases the appearance described has been observed 
with more less distinctness. 

I have been unable to find a satisfactory explanation of 
this fact, but on considering the mode of manufacture I was 
led to suppose that the pressure to which the mirror was 
subjected during polishing, and which is greatest on the 
parts in relief, was concerned in the production of the fig- 
ures. On putting this to the test by rubbing the back of the 




ticable, it is thought the retardation which produced the first 

low velocities would probably have become an acceleration. ' Several of these fiat moulds are then placed in a melting box 



JAPANESE MAGIC MIBBOE. 

mirror with a blunt pointed instrument, and permitting the 
rays of the sun to be reflected from the front surface, a 
bright line appeared in the image corresponding to the posi- 
tion of the part rubbed. This experiment is quite easy to 
repeat; a scratch with a knife or with any other hard body 
is sufficient. It would seem as if the pressure upon the back 
during polishing caused some change in the reflecting sur- 
face corresponding to the raised parts whereby the amount 
of light reflected was greater; or supposing that, of the light 
which falls upon the surface, a part is absorbed and the rest 
reflected, those parts corresponding to the raised portions on 
the back are altered by the pressure in such a way that less 
is absorbed, and therefore a bright image appears. This, of 
course, is not an explanation of the phenomenon, but I put 
it forward as perhaps indicating the direction in which a true 
explanation may be looked for. 

The following account of the manufacture of the Japanese 
mirrors is taken from a paper by Dr. Geerts, read before the 
Asiatic Society of Japan, and appearing in their Transac- 
tions for 1875-76, p. 39: 

•' For preparing the mould, which consists of two halves, 
put together with their concave surfaces, the workman first 
powders a kind of rough plastic clay, and mixes this with 
levigated powder of a blackish tuff -stone ' and a little 
charcoal powder and water, till the paste is plastic and suit- 
able for being moulded. It is then roughly formed by the 
aid of a wooden frame into square or round cakes; the sur- 
face of the latter is covered with a levigated half-liquid mix- 
ture of powdered 'chamotte ' (old crucibles which have 
served for melting bronze or copper) and water. Thus well 
prepared, the blackish paste in the frame receives the con- 
cave designs by the aid of woodcuts, cut in relief. The two 
halves of the mould are put together in the frame and dried. 



made of clay and chamotte. This box has on the top an 
opening into which the liquid bronze is poured, after it has 
been melted in small fireproof clay crucibles. The liquid 
metal naturally fills all openings inside the box, and conse- 
quently also the cavities of the moulds. For mirrors of first 
quality the following metal mixture is used in one of the 
largest mirror foundries in Kioto: 

Lead , 5 parts. 

Tin 15 " 

Copper. 80 " 

100 
For mirrors of inferior quality are taken: 

Lead 10 parts. 

Natural sulphide of lead and antimony. . . 10 " 
Copper 80 " 

100 

" After being cooled the melting box and moulds are 
crushed and the mirrors taken away. These are then cut, 
scoured, and filed unt jl the mirror is roughly finished. They 
are then first polished with a polishing powder called to-no-ki, 
which consists of the levigated powder of a soft kind of 
whetstone (to-ishi) found in Yamato and many other places. 
Secondly, the mirrors are polished with a piece of charcoal 
and water, the charcoal of the wood, ho-no-ki (Magnolia hy- 
polevca) being preferred as the best for the purpose. When 
the surface of the mirror is well polished it is covered with 
a layer of mercury amalgam, consisting of quicksilver, tin, 
and a little lead. The amalgam is rubbed vigorously with a 
piece of soft leather, which manipulation must be continued 
for a long time until the excess of mercury is expelled and 
the mirror has got a fine, bright, reflecting surface." 

Professors Ayrton and Perry give the following explana- 
tion of the phenomena of the Japanese mirror: 

" The magic of this Eastern mirror arises not, as has been 
supposed, from a subtle trick on the part of the maker, nor 
from inlaying of other metals, nor from hardening of por- 
tions by stamping, but from the natural property possessed 
by certain thin bronze of buckling under a bending stress so 
as to remain strained in the opposite direction after the stress 
is removed. And this stress is applied partly by the megebo, 
or 'distorting rod,' and partly by the subsequent polishing, 
which in an exactly similar way tends to make the thinner 
parts more convex than the thicker." 

■ ■ — i » i * 

Lifting a Hallway Bridge without Stopping Traffic. 

A dispatch from Easton, Pa., dated April 10, states that 
the cleverest feat of engineering ever attempted in that re- 
gion has just been successfully carried out. It seems that, 
owing to their immense weight, the iron shoes, in which rest 
two of the spans of the long bridge of the Lehigh Valley 
Railroad, had sunk about an inch, throwing the bridge out 
of grade. The inside masonry of the pier being less solid 
than the outer casing, it was evident that the depression 
would continue ; accordingly an iron casting, 12 feet long, 3 
feet 3 inches wide, and 3 inches thick, and weighing 7,000 
pounds, was placed under the spans to elevate them, the 
spans being raised for that purpose by hydraulic jacks. The 
spans weigh 180 tons each. The spans were raised, the ma- 
sonry redressed, the castings placed in position, and the 
spans lowered, without the stoppage of a single train. 



A Large Steel Bridge. 

The five span steel railway bridge over the Missouri River 
at Glasgow, Mo., is the first large bridge in this country 
built entirely of steel — from nuts to girders. The American 
Bridge Company built it of steel manufactured by the Edgar 
Thompson Bessemer Steel Works, but the steel was made by 
the A. T. Hay process. This consists of a decarbonizing fol- 
lowed by a recarbonizing of the iron, by wbichmuch greater 
tensile strength and elasticity are secured. This kind of steel 
allows of the construction of a much lighter bridge than if 
made of wrought iron, and is not affected by frost or cold 

weather. 

m <«» m 

Erratum. 

In the description of Messrs. Pew& Wearts' carbureter, in 
our last issue, there is an obvious error in the statement of 
the economy of the apparatus. It should read: The gas 
meter registers one foot per hour for each burner, instead of 
the usual six feet, or only one hundred and twenty-five feet 
during five tests of five hours each, as compared with seven 
hundred aud fifty feet, the amount usually consumed. 

— '■ <i n» 

Importance of Patents Abroad. 

The American Consul at Verviers, Belgium, in a dispatch 
to the Department of State, recommends American inven- 
tors to procure patents for their inventions in Europe as 
well as in the United States ; that the drawings in the Scien- 
tific American are extensively copied in Europe, and 
American inventions are thus reproduced with no profit to 
the inventors. 



The Mexican Exhibition. — At the end of March 600 
mechanics and laborers were engaged on the Exhibition 
Building, which was making rapid progress. Seiiors Riva 
Palacio and Sebastin Camacho are reported to have offered 
to advance the Government a loan of $200,000 toward com- 
pleting the Exhibition Building at an early day. 



It is said that the oil that exudes from orange peel when 
bent between the fingers, will check the progress of carbun- 
cles in their incipient stage. Perhaps the oil may also be 
useful for other cutaneous eruptions. 
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CALCABEOUS 8P0HGES. 

This group of sponges received its name from the crystal- 
line calcareous deposits scattered throughout the entire body 
of the sponge, and forming a skeleton similar to those formed 
by the silica composing the greater portion of silicious 
sponges. These calcareous deposits are formed by slender 
needles arranged in groups of from four to six each around 
a common center. The sponge possesses a small quantity 
only of organic tissue, and therefore on drying the sponges 
retain their original shape and size, and pre- 
sent, whether alive or dead, a chalky appear- 
a nee. 

The most elaborate monograph of calca- 
reous sponges is that of Haeckel, the natural- 
ist, in which he proves beyond doubt that the 
so-called one hundred and eleven species of 
calcareous sponges sent to him from all parts 
of the globe cannot be considered distinct 
species, but that they possess the capability 
of adapting themselves in form and structure 
to the variable conditions presented by differ- 
ent localities. Haeckel has, however, for the 
sa"ke of convenience, divided these species 
into several families, the structural differ- 
ences of which evince a progressive tendency 
from the simple to the complex. We are ac- 
quainted with the successive stages of deve- 
lopment of a few species only, and of these 
the most important one is that of the larvae. 
If a calcareous sponge arrived at maturity, 
which is generally the case in May, is cut in 
slices or torn apart in small species, the lar- 
vae are liberated and may be observed by 
means of a good microscope. They consist 
of two portions/differing greatly in appear- 
ance. One of them is composed of long conical cells carry- 
ing a long thread each (Figs. 1 and 2). The other consists 
of a number of round cells, rendered opaque by granu- 
lar deposits. 

Shortly after separating 
from the mother sponge 
the larva attaches itself to 
a rock. The threads at- 
tached to the cells of the 
upper half disappear, and 
the interior of the conical 
cells rapidly fills with cal- 
careous crystals penetrat- 
ing soon to the surface. 
An aperture is formed, 
lined by masses of crys- 
tals; the sponge grows and 
hardens gradually. The 
Pig. Zt-LeucandrapenlciUata. following spring it sends 

forth swarms of larvse, which are carried to great distances- 
by the sea currents. 

The larger quantity of the water necessary for the main- 
tenance of sponge life is alternately drawn in and ejected 
through pores scattered throughout the superficial crust 
of the sponge. Of these sponges there are 
three groups — bag sponges or ascones, bulb 
sponges or leucones, and honeycomb sponges 
or sycones. Bag sponges form closed or open 
cylinders, the walls of which are very thin. 
They are frequently so small and tender that 
they are hardly noticeable. Often a number 
of cylinders are united together, forming ag- 
glomerations of the size of the fist. To this 
family belong the beautiful Ascetia clathrus 
found plentifully in the Gulf of Naples 
and the Ascaltis botryoides, met with in the 
Northern seas. 

The second family is characterized by an 
excessive development of the calcareous de- 
posits. Among the most common represen- 
tees of this family is Leucandra penicUlaia, 
illustrated in natural size by Fig. 3. 

The highest degree of development is at- 
tained by the third family. Numerous indi- 
viduals are united so as to form round disks 
resembling a honeycomb. The individuals 
have the shape of an elongated cup, Fig. 4, 
or a cylinder resting on a short stem. The 
edge of the cup is lined with a row of long 
slender needles. 

Haeckel speaks as follows of the conditions 
under which the calcareous sponges pass their 
semi-animal life : 

Calcareous sponges are found only in the 
sea. Not a single species has so far been 
found in fresh water or even in the months of 
rivers. Not a single species has been met 
with in the Baltic, the waters of which are 
very poor in salt, and this is also the case in 
the fjords of Norway. Placed in freshwater 
they die in a short time. Water containing a 
large percentage of mineral substances in solution seems, 
therefore, to be indispensable for maintaining the life of 
calcareous sponges. 

Most of the species so far examined have been obtained 
from considerable depths. To all appearances light is inju- 
rious to their development, as the larvae invariably select 
dark, shady spots for permanent attachment. 



The Fruit of the Bon Bush as a Preserve. 

Brillat-Savarin, in his " Physiologie du Gout," says that 
" the discovery of a new dish does more for the human race 
than the discovery of a star." If this be true, a writer in 
one of our French exchanges (La M<mon de Campagne) has 
elevated himself above the average astronomer in announc- 
ing the discovery that the scarlet fruits of the rose bush, or 
" rose hips," as they are called, are capable of being made 
into most delicious preserves. Considering .the fact that 
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Fig. 2.— Transverse section of a twin Individual of larva of Syamdra raphanus, 1 : 600. 

nearly every genus of the order Rosacea already furnishes 
man with delicious fruits, as strawberries, peaches, apples, 
pears, plums, etc., there is certainly no reason why the rose 
genus should not do so likewise. The fruit of every rose 
bush, says this writer, no matter what the species, provided 
it has single flowers (in other words, provided it is a wild 
species, for the flowers of the cultivated kinds are usually 
double), is good for preserving as soon as it has become ripe 
and tender. The essential point is to gather the fruit at the 
right moment, which, in the case of the sweetbrier (Rosa 
ruMginosa), would be in September. Gather the fruits, then, 
as soon as they have become soft, take out their seeds, put 
them in an earthen or porcelain-lined saucepan, and place 
them over a slow fire, having added just enough good wine 
vinegar to make them pass readily through a colander, after 
five minutes' cooking. Place them over the fire again, and 
add enough sugar to overcome the acidity of the vinegar, 
and let them boil again very gently, stirring all the while, 
until they become of a homogeneous and pasty consisten- 
cy- 
Put this in jars or wide-mouthed bottles, and it will keep 
indefinitely. 

The author adds that preserved rose hips, properly 
prepared, give an exquisite flavor to sauces, go well with 




Fig. l.—0ycandra glabra, 1:600. 

beef, veal, and chicken, and combine well with truffles 
and mushrooms; and that a dash of Madeira wine in no wise 
injures the preserve. Wild rose bushes exist everywhere, 
by the roadside and in fields, all over the country, and their 
fruit can be had for the gathering. It only remains for the 
American housekeeper to take the hint and try the experi- 
ment 



The Grape Phylloxera. 

[Latest Facta a boot the Phylloxera : read by C. V. Riley at the recent an- 
nual meeting of the Missouri Slate Horticultural Society.] 

The fact that about 280 tons of California grapes were re- 
ceived weekly and sold in the markets of Philadelphia du- 
ring the past season, is sufficient to show that the grape in- 
terest in this country is increasing in importance, and to lead 
to the hope that the discouragement which the Missouri grape 
grower naturally feels, after four consecutive unfavorable 
seasons, must needs soon give way before 
brighter prospects that, it seems to me, are 
necessarily in store for him. One thing is 
sure, namely, that the interest manifested 
abroad in our American grape vines does not 
flag. These vines are constantly discussed in 
the foreign horticultural journals, while one 
periodical, entitled La Vigne Americaine (The 
American Vine), is entirely devoted to them. 
It is a source of no little satisfaction to me 
that the varieties which I first recommended, 
seven years ago, are in the main those still 
sought for and used by the French sufferers 
from phylloxera, as stock on which to graft 
their viniferas. It is further interesting to 
observe that the grounds which I took in re- 
gard to grafting above ground, in my 7th Re- 
port, pp. 108-116, are justified by the expe- 
rience had during the last few years in France. 
Such grafting is found to be quite practical, 
notwithstanding the want of faith shown in 
it by our earlier ampelographers. 

I sincerely hope that this question of graft- 
ing the vine above ground as a means of evad- 
ing the injuries of phylloxera, or of improv- 
ing such varieties as do not succeed upon 
their own roots, will be discussed by your society, so as to 
bring out whatever experience on the subject the Missouri 
grape growers have had of late. The fears which I ex- 
pressed in my 7th Report, as to the danger of the introduc- 
tion and spread of the phylloxera in Califor- 
nia, have also been more than justified, since 
many vineyards have already been seriously 
injured or totally destroyed by the insect. I 
am glad to be able to confirm, in this connec- 
tion, the truth of the statement of Mr. P. J. 
Birckmans, of Augusta, Ga., namely, that 
this insect does not occur in that locality. 
While spending a few days with him last 
September, I was able to verify its non-occur- 
rence there; and here let me remark that, 
however much contempt a Missourian may 
have for the Scuppernong, no one can wit- 
ness the prolificacy or experience the delicacy 
and sweetness of such varieties as Tender- 
pulp and Thomas, as they grow in that region, without hav- 
ing a due appreciation of their value for the Southern States. 
Regarding the range of phylloxera, it had often been as- 
serted that around Washington the root insect was not to be 
found. Yet I have found it extremely abundant, both in 
the vineyards of the district, and of those 
just across the line in Virginia, some of the 
latter suffering to such an extent that the crop 
was a failure, though the owners were unsus- 
picious of the cause. 

After reviewing, in my 8th Report, all that 
was then known of the habits and natural histo- 
ry of the grape phylloxera, I drew certain prac- 
tical conclusions, to the effect that complete 
knowledge of its habits, instead of simplify- 
ing its destruction, showed that it was almost 
if not quite hopeless to expect its destruction 
by any possible or practical means, and ren- 
dered preventive measures all the more urg- 
ent. I expressed my doubt as to the valueof 
decortication of the vines, and the burning of 
the bark in winter, or by any means which 
aimed at the killing of the winter egg upon 
the branches and canes of the vine. Diligent 
search has failed to reveal these winter eggs 
in anything like the quantity one might ex- 
pect, and the fact remained that the insect 
could go on propagating under ground for at 
least four years without the necessary inter- 
vention of the impregnated egg. Further re- 
searches, made since, confirm me in the be- 
lief that the normal mode of hibernation of 
the species is as a young larva upon the roots. 
From the results of the deliberations of the 
International Phylloxera Congress, held last 
summer at Lausanne, and that held at Mont- 
pellier, in France, it was conclusively proved 
that decortication, as I had anticipated, was 
of little or no avail. 

Before leaving the question of phylloxera, 
let me briefly refer to certain theories first 
propounded by Prof. A. C. Cook, and that 
have been extensively promulgated during the pait two years, 
as to the relation of phylloxera and grape-rot. I took occa- 
sion, last spring, to protest, in the New Yoik Tribune, 
against the supposed connection between the two, and it 
will not be out of place to repeat the reasons: 

"Already, in 1871, when I first announced the presence 
of phylloxera on the roots of American vines, and explained 
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the injury which it caused, there were writers who, not con- 
tent with the simple facts, went much further and asserted 
that this little insect must also be the cause of mildew, rot, 
etc Professor Cook has jumped to similar false conclu- 
sions, and has, during the present winter, promulgated be- 
fore various societies his belief that the phylloxera is the 
cause of black rot in grapes. This is sensation, not science, 
and it is to be deplored, coming from the source it does. 
The phylloxera occurs in most grape-growing sections of 
the country east of the Rocky Mountains, and will quite 
naturally be found on vines on which the fruit has rotted. 

" But an experience covering several years, and the exami- 
nation of hundreds of vines, with rot of fruit and without 
it, enables me to deny the assertion that the insect is more 
numerous on the former than the latter. The phylloxera 
disease has its own peculiar characteristics, which are at 
once distinguished from other vine diseases by those under- 
standing it. There are also very conclusive reasons for dis- 
carding the views of Prof. Cook. 1. In France, where the 
phylloxera has been so very destructive, the black rot has 
not accompanied or followed it. 2. The rot, so far as I 
have observed it, is no worse on the susceptible than on the 
more resistant varieties , while many cases might be adduced 
of healthy vines, and those least affected with the insect 
suffering most from rot. 3. On account of three successive 
wet summers of 1875, 1876, and 1877, in this part of the coun- 
try (Missouri), the phylloxera has been less numerous and 
less injurious than at any time since 1871, and many vines 
that were suffering near to death have recuperated, yet no 
year since the time mentioned has black rot been worse than 
it was last summer." 



tomttyon&tutt. 



The Genesis of the Mosquito. 

To the Editor of the Scientific American : 

For several years past I have noticed in warm weather, 
that my wooden cistern, which is above ground, has been 
infested with peculiar looking little red worms. I have 
heard many others like myself complain of these worms, and 
I had taken it for granted that they were a species of earth 
worm. However, last summer I procured a glass jar and 
sprinkled the bottom of it with a very small quantity of 
sand and clay. I then half filled the jar with clear fresh 
water, and, after putting a dozen of these worms in the jar, 
1 tied a piece of cloth over the mouth, and placed it in a 
light, airy place. 

The worms were from half to three fourths of an inch in 
length, of a bright red color, and had rather a jointed ap- 
pearance about the body. They would crawl on the bottom 
of the jar, swim through the water by a rapid bending of the 
body backward and forward, and occasionally come up to 
the surface of the water and float. 

Within twenty-four hours after placing them in the jar, I 
noticed that they had all gone down to the bottom of the 
vessel, and had enveloped themselves separately in a kind of 
temporary shell made of earth and sand. 

In a few days after this I saw one of these worms crawl out 
of his temporary house at the bottom of the jar, and swim to 
the surface of the water. Here, after twisting about for a 
few seconds, he ruptured a thin membrane that enveloped 
his body, and came out a full fledged mosquito ready for 
business. 1 noticed many of the other worms going through 
the same performance within a short while afterward. Some 
of the mosquitoes were much larger than others, but, as I 
have already stated, some of the worms were also larger than 
others. F. W. Coleman, M.D. 

Rodney, Miss., April, 1879. 



Remedies for Carpet Beetles, Moths, etc. 

To t/ie Editor of the Scientific American : 

At this season we are frequently besieged by inquiries in 
relation to the " carpet beetle," moth, etc. Many of your 
readers may be glad to know of the following simple 
remedies : 

First. — Steep one quarter of a pound of Cayenne pepper 
in a gallon of water; add two drachms of strychnia powder. 
Strain and pour this tea into a shallow vessel, such as a large 
tinned iron milk pan. Before unrolling a new carpet, set 
the roll on each end alternately in this poisoned tea for 
ten minutes, or long enough to insure the saturation of its 
edges for at least an inch. After beating an old carpet, roll 
and treat all its seams and edges to the same bath. Let the 
carpet dry thoroughly before tacking it to the floor, in order 
to avoid the accidental poisoning of the tacker's fingers by 
the liquid. It is perhaps unnecessary to state that the resi- 
due of the liquid should be thrown out where it will not be 
drunk by any domestic animal, or if preserved for future 
use, carefully labeled "poison." 

This preparation will not stain or disfigure carpets nor 
corrode metals in contact with the carpet, as will most pre- 
parations of corrosive sublimate. 

Second. — One pound of quassia chips, one quarter of a 
pound of Cayenne pepper steeped in two gallons of water. 
Strain and use as above. This preparation, although irrita- 
ting to the human skin, especially on cut surfaces, has the 
advantage of not being poisonous. 

To either of these teas from one quarter to one half more 
boiling water may be added at the time of first using, if 
greater depth of the liquid in the vessel be required. When 
it is desirable to treat carpets that are not to be taken up, 
either of the above preparations may be applied by means of 



any of the common atomizers to every seam and margin 
with good results, although a second, and even third, appli- 
cation may be needed. Francis Gregory Sanborn. 

Consulting Naturalist. 
Andover, Mass., April 10, 1879. 



The Ice Care of Decorah, Iowa. 

To the Editor of the Scientific American : 

" H. M. W." is mistaken about the formation of the Upper 
Iowa Valley, Winneshiek county, Iowa, where the Decorah 
Ice Cave is situated. It is in the Trenton limestone, which 
is highly f ossili f erous, and manufactured into monuments, 
table tops, paper weights, etc., presenting, when polished, a 
very beautiful appearance. 

The Ice Cave is a fissure in the Trenton limestone cliff 
facing to the south, and runs nearly parallel with its face, is 
about 100 feet long, and varies from 2 to 6 or 8 feet in width. 
Height irregular, in places compelling progression on hands 
and knees. Says White's " Geology of Iowa," vol. 1, p. 80: 
"The formation of the ice is probably due to the rapid evapo- 
ration of the moisture of the earth and rocks, caused by the 
heat of the summereun upon the outer wall of the fissure and 
the valley side. This outer w all is from 10 to 20 feet in thick- 
ness where the ice is most abundant. The water for its pro- 
duction seems to be supplied by slow exudation from the 
ittnei wall of the cave." It forms the most rapidly during 
the 1 extreme "heat of summer, and disappears in winter en- 
tirely. From several years' acquaintance with the cave, I 
believe the above explanation correct. A. M. M. 

Waukon, Iowa, April 2, 1879. 

C. B. A. submits another explanation, namely, that the ice 
is due to the rapid evaporation of the moisture percolating 
through the soil and rocks above. To produce the ice " two 
conditions are necessary: first, that the supply of moisture in 
the cave must not be (as it was when I visited it, a hot day 
in June, after much rain) great enough to warm the cave and 
thus overcome the cooling tendency of the evaporation to 
form ice or to melt the ice that may have been previously 
formed. 

" Second, the supply of water must be sufficient to carry 
on the evaporation and leave a surplus for conversion into 
ice. This condition is met only during the summer months, 
when the temperature is high enough to create a current of 
air upward through the cave, and when supply of water is 
not so great as at other seasons. In the winter the ground 
is frozen and water prevented from soaking through, and so 
the ice formed in the summer evaporates. Also, the tem- 
perature outside and inside being so nearly the same, very 
little air passes through." 

C. G. C. writes that a counterpart of the Decorah Ice Cave 
occurs on the south side of Black River, at Watertown, N. 
Y., the rock being the well known Black River limestone. 

« i n* ■ 

Telephones and Sounders. , 

To the Editor of the Scientific American : 

As some of your readers appear to find difficulty in using 
telephones and sounders in the same circuit, I would recom- 
mend the following plan, which has been found to work 
well in practice upon a line where there are. twenty offices, 
and nearly as many telephones in use: 
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The diagram shows the arrangement. The in wire, which 
comes from the zinc pole of the battery, is carried to the key 
and from the key to the relay or main line sounder, and 
thence to a binding post marked A. B is another binding 
post, from which the out wire goes to the line. P T S is a 
two point switch, one point of which, T, is joined to the 
wire between the key and sounder. P, the point on which 
the switch tongue turns, is joined by a wire to the post, A, 
and the point, S, to the post, B. All these connections are 
beneath the table, the posts, A and B, rising above, and in 
them the conducting cords of the telephone are inserted. 
When the switch tongue rests on S the sounder only 13 in cir 
cuit, and can be used to call. When the tongue rests on T 
the telephone is in circuit, and the sounder is cut out. When 
the telephone is not in use the switch should be kept on S, 
closing the circuit through the sounder and preventing waste 
of battery. Care should be taken that the Z pole of the tele- 
phone is attached to the post which receives the zinc wire 
from the battery, the post, A, in the arrangement as de- 
scribed. If desired, bells may be substituted for sounders. 

John E. Norcrosb. 



Tracing the Hudson under the Sea. 

The Atlantic Coast Pilot, published by the United States 
Coast Survey, explains the origin of the curious deep holes 
met with along the New Jersey coast, some distance out at 
sea. Of these " mudholes," as they are termed, nine are 



known to navigators, the deepest am' the furthest out being 
the hundred and forty-five fathom hole, 83 miles southeast of 
Sandy Hook light vessel. These remarkable depressions, as 
the Pilot points out, bear the appearance of having been origi- 
nally a continuation seaward of the Hudson River Valley. 
They were in all probability scooped out by the river being 
forced to run through narrow gorges. Several of these gorges 
can still be traced running almost parallel with the New 
Jersey shore line. In fact, the soundings along the coast 
would seem to indicate that the whole coast line, ages ago, 
was many miles seaward of its position to-day; that then the 
Hudson River entered the ocean at least a hundred miles 
southeast of its present mouth, and that the whole continent 
has since subsided, the sea encroaching further and further 
inland, as the country gradually sank. 



A stronomical Notes. 
Observatory of Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although only approximate, they will 
enable the ordinary observer to find the planets. 

M. M. 

POSITION OP PLANETS FOR MAY, 1879. 
Mercury. 

On May 1 Mercury rises at 4h. 20m. A.M., and sets at 5h. 
6m. P.M. On May 31 Mercury rises at 3h. 40m. A.M., and 
sets at 5h. 38m. P.M. 

Mercury will be best seen near the middle of the month, in 
the morning, as it is then at its greatest elongation. 
VenuM. 

On May 1 Venus rises at 6h. 45m. A.M., and sets at 9h. 
54m. P.M. On May 31 Venus rises at 7h. 21m. A.M., and 
sets at lOh. 29m. P.M. 

The motion of Venus among the stars from night to night 
is very perceptible. On May ?1 it will be 4° south of Pollux 
in declination, and will precede that star by about 2° in 
right ascension. Venus and the crescent moon will be nearly 
in conjunction May 24. 

Mars. 

On May 1 Mars rises at 2h. 27m. A.M., and sets at Oh. 58m. 
P:M. On May 31 Mars rises at lh. 22m. A.M., and sets 
at Oh. 51m. P.M. 

Mars is very distant, but its ruddy color and its nearness 
to Jupiter on the morning of the 9th will cause it to be 
easily found. 

Jupiter. 

Jupiter is coming into a better position. It rises on 
May 1 at 2b. 35m. A.M., nearly with Mars; and sets at lb. 
25m. P.M. On May 31 Jupiter rises at 48m. after midnight, 
and sets at llh. 47m. A.M. 

Although Jupiter is in south declination, it is so large a 
planet that it will be very conspicuous in the early morning. 
Jupiter will be near the waning moon on the morning of the 
14th. 

Saturn. 

Saturn rises on May 1 at 3h. 57m. A.M., and sets at 4h. 
11m. P.M. On May 31 Saturn rises at 2h. 6m. A.M., and 
sets at 2h. 28m. P. M. 

Cranus. 

On May 1 Uranus rises at Oh. 47m. P.M., and sets at 2h. 
16m. A.M. of the next day. On May 31 Uranus rises at lOh. 
51m. A.M., and sets at 18m. after midnight. 

Uranus follows the bright star Regulus on May 1 by 2° in 
right ascension, and is one third of a degree below it in dec- 
lination. The position changes very little during the 
month. 

Brorseu's Comet. 

This small periodical comet has passed its perihelion and 
is approaching the earth. It resembles a nebulous star, and 
moves so rapidly by one and another star that with little op- 
tical aid the observer can see the change in an hour's watch. 

Its motion is from the constellation Camelopardalus to 
that of Ursa Major. After April 21 the comet is circumpo- 
lar and does not set in this latitude. Following the ephemeris 
of Schulse, the comet will be nearest the earth on May 10. 
Its place at that time will be among the small stars in the 
head of the Great Bear. 



How to Prevent Diseases anions Children. 

A. correspondent of the New York Times says that he has 
followed a recommendation from a lady to evaporize a little 
carbolic acid daily in the heaters as a disinfectant and a pre- 
ventive against contagious diseases, and the results have 
been most satisfactory. " I have a large school, and out of 
the whole number only two pupils have been sick with scar- 
let fever, and even these cases were indirect ones. In my 
own family, which consists of fourteen children — fortunate- 
ly not all my own-i-and five adults, not one has been afflict- 
ed with any malady, not even with a sore throat, for longer 
than a day or two. We certainly keep the house minutely 
clean, ventilate it thoroughly every day, and never heat the 
rooms above 66° Fah. During my thirty years' experience 
I have never seen the like." 

We think it probable that the use of a small quantity of 
carbolic acid in the manner above mentioned may in some 
cases be beneficial. But if it were the golden rule in every 
family to keep the house minutely clean, ventilate it thor- 
oughly every day, and never heat above 66° Fah., there 
would probably be little need of carbolic acid or any other 
drug. 
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TO INVEHT0B8. 

An experience of more tnan thirty years, and (he pre- i 
paration of not less than one hundred thousand applies- ) 
tlons for patents at home and abroad, enable us to un- 
derstand the laws and practice on both continents, and 
to possess nnequaled facilities for procuring patents 
everywhere. In addition to onr facilities for preparing 
drawings and specifications quickly, the applicant can ! 
rest assured that his case will Denied in the Patent Of- 
fice without delay. Every application, in which the fees 
have been paid, is sent complete— Including the model- 
to the patent Office the same day the papers are signed 
at our office, or received by mall, so there Is no delay in 
filing the case, a complaint we often hear from other 
sources. Another advantage to the Inventor in securing 
his patent through the Scientific American Patent 
Agency. It Insures a special notice of the invention in 
the Scientific American, which publication often 
opens negotiations for the sale of the patent or manu- 
facture of the article. A synopsis of the patent laws 
In foreign countries may be found on another page, 
and persons contemplating the securing of patents 
abroad are Invited to write to this office for prices, 
which have been reduced In accordance with the times, 
and our perfected facilities for conducting the business. 
Address MONN & CO.. office Scientific American. 

§umm ana gtvwnai. 

The Charge for Insertion under thi* head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 

Sutton's Patent Pnlley Cover,— If you are losing 
power get It again by using these covers. Calculate 
how much power you are losing and find the gain you 
will make In your work by adopting a positive remedy. 
Send for a circular. Address Joseph Woodward, pro- 
prietor and manufacturer, P. O- Box 3419, New Tork. 

The best results are obtained by the Imp. Eureka Tur- 
bine Wheel.aud Barber's Pat.Pulverizing Mills. Sendtor 
descriptive pamphlets to Barber * Son, Allentown, Pa. 

Valves and Hydrants, warranted to give perfect satis- 
faction. Chapman Valve Mannf. Co., Boston, Mass. 

Try the new fragrant Vanity Pair Cigarettes, both 
plain and halves. Most exqulslteof all. 

Yacht Engines. F.Cfi A.E.Rowland, New Haven, Ct. 

For Punches, Patent Bending Bolls, Radial Drills, and 
Angle Iron Shears, nines & Jones, Wilmington, Del. 

Belcher & Bagnall, 95 Murray St., N.T., have the most 
economical Steam Engines, Boilers, Pumps, in market ; 
also Improved wood and iron working machinery. 

17 and 20 in. Gibed Rest Screw Lathes. Geo. S. Lin- 
coln & Co., Hartford, Conn. 

New Pamphlet of " Bumham's Standard Turbine 
Wheel " sent free by N. F. Burnham, York, Pa. 

Vertical Burr Mill. C. K. Bullock, Fhila., Pa. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Excelsior Steel Tube Cleaner, Schuylkill Falls,Phila.,Pa 

Machine Diamonds. J. Dickinson, 64 Nassau St., N.Y. 

Bevins & Co.'s Hydraulic Elevator. Great power, 
slmpliclty,safety,economy,durabillty. 94 Liberty St.N.Y. 

A Cupola works best with forced blast from a Baker 
Blower. Wllbraham Bros., 3.318 Frankford Ave., Phlla. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Split Pulleys at low prices, and of same strength and 
appearance as whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

The Ornamental Penman's, Engraver's, Sign Writer's, 
and Stonecutter's Pocketbook of Alphabets; S3 plates; 
20 cts ; mail free. E. & V. N . Spon, 446 Broome St., N . Y. 

Linen Hose.— Sizes: 1J$ in., 20c.; 2 in., 25c,- 3J$ in., 
29c. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Eureka 
Fire Hose Company, No. 13 Barclay St., New York. 

H in want of Emery Wheels or Emery Wheel Ma- 
chinery, write to us for catalogue and prices. Lehigh 
Valley Emery Wheel Co., Welssport, Pa. 

Dead Stroke Power Hammers; cheapest and best for 
general forging and die work; 600 in use. P. S. Justice, 
Philadelphia, Pa. 

Wanted— A New or Good Second-hand Screw Ma- 
chine. Address Jerome Redding & Co., Boston, Mass. 

Downer's Improved Boiler Liquid is gaining many 
friends from the ranks of skeptics. To try it Is to be 
convinced. A. H. Downer, 17 Peck Slip, New York. 

Manufacturers can save 25 per cent of customary out- 
lays by use of H. w. Johns' Asbestos Liquid Paints, 
which are of a higher grade than any other paints for 
structural purposes. Samples and price lists sent free 
by mall. 87 Maiden Laue, New fork. 

Forsaith & Co., Manchester, N. H., and 218 Centre 
St., New York. Specialties.— Bolt Forging Machines, 
Power Hammers, Combined Hand Fire Engines and 
Hose Carriages, new and 2d hand machinery. Send stamp 
for illustrated catalogues, stating Just what you want. 

Partner Wanted.— See " Enterprise," an Adv. on page 
286. Address W. W. Pearce, Cuero, Texas. 

Partner Wanted.— A party with limited capital.— Ad- 
dress Des Moines Linseed Oil Works, Des Moines, Iowa. 

American Watch Tool Co., Waltham, Mass. Lathes 
for Optical Instrument Makers. 

Electro-Magnetic Engine and Battery complete, in run- 
ning order, for «2. Send for circular. Crook, Herring & 
Co., Cor. Centre and White 8ts., New York. 

Fac-simile Signatures elegantly Engraved on Wood 
for (2. Address J. S . Hambaugh, Jacksonville, III . 

A First-class Pattern Maker desires a Steady Job. 
Address J. A. Smith, South Newmarket, N. H . 

For Sale— State Rights or Entire Patent of Self-Feed- 
ing Oil Stove. J.D.Lane, 1012 Lafayette Ave.,B'klyn, N.Y. 

I want to buy a few patents (old or new), whole or in 
part. W. P. Harvey, Port Jackson, Mont. Co., N. r. 

New American Edition of the Catechism, and Hand 
Book of the Steam Engine; 900 pages; ISO illustrations. 
Price, by mail, tl.75. Send for circular. F. Keppy Scien- 
tific Book Publisher, Bridgeport, Conn. 

For Sale— 8H ft. Boring and Turning Mill; 2 Radial 
Drills; and 1 Combined Punch and Shear. Hllles & 
Jones, Wilmington, Del. 

Lehigh Valley Emery Wheel Co., Weissport, Pa., 
will be pleased to send their catalogue on application, 
and special prices when slses are given. 

Presses, Dies, and Tools for working sheet Metal etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 



Nickel Plating.— A white deposit goaran teed by using 
ourmat erlal. Condit.Hanson & Van Wlnkle,Newark,N J. 

Hydraulic Elevators for private houses, hotels, and 
public buildings. Burdon Iron Works, Brooklyn, N. Y. 

Needle Pointed Iron, Brass, and Steel Wire for 
purposes. W. Crabb, Newark, N.J. 

The Lathes, Planers, Drills, and other Tools, new and 
second-hand, of the Wood * Light Machine Company, 
Worcester, are being sold out very low by the George 
Place Machinery Agency, 121 Chambers St , New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470Grand St., N. Y. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 88 Park Row, N. Y. 

Portland Cement— Roman & Keene's, for walks, cis- 
terns, foundations, stables, cellars, bridges, reservoirs, 
breweries.etc. Remit 25 cents postage stamps for Practi- 
cal Treatise on Cements. S. L. Merchant & Co., 53 
Broadway, New York. 

Galland & Co.'s improved Hydraulic Elevators. Office 
206 Broadway, N.Y., (Evening Post Building, room 22.) 

Steam Tug Machinery, Engines, Boilers, Sugar Ma- 
chinery. Atlantic Steam Engine Works, Brooklyn, N.Y. 

Steel Castings true to pattern, of superior strength 
and durability. Gearing of all kinds. Hydraulic cylin- 
ders, crank shafts, crqss heads, connecting rods, and 
machinery castings of every description. For price list 
and circular, address Chester steel Castings Company, 
407 Library St., Philadelphia, Pa. 

For Sale Cheap.— Second-hand 8 foot Boring and 
Turning Mill, Lathes, Planers, Drills, Bolt Cutters, etc. 
Circulars. D. Frisbie & Co., New Haven, Conn. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L . 8 . Graves A Son, Rochester, N.Y. 

Machine Cut Brass Gear Wheels for Models, etc. (new 
list). Models, experimental work, and machine work 
generally. D. Gilbert & Son, 212 Chester St, Phila., I'a. 

Best Turkey Emery in kegs, half kegs, and cans; 
liberal rates by the ton. Greene, Tweed & Co., 18 Park 
Place, New fork. 

Blake's Belt Studs. The most durable fastening for 
rubber and leather belts. Greene, Tweed & Co., N. Y. 

Holly System of Water Supply and Fire Protection for 
Cities and Villages. See advertisement In Scientific 
American of this week. 

Howard's Bench Vise and Schlcuter's Bolt Cutters. 
Howardlron Works . 

Best Power Punching Presses in the world. Highest 
Centennial Award. A.H.Merrlman, W. Meriden, Conn. 

Deoxidized Bronze. Patent for machine and engine 
Journals. Philadelphia Smelting Co., Phlla., Pa. 

For Sale.— 7 foot bed Putnam Planer, $350. A. A. 
Pool * Co., Newark, N. J. 

Milling, Profiling, Cam Cutting, Revolving Head Screw 
Machines. Pratt & Whitney Co., Hartford, Conn. 

Hydraulic Cylinders, Wheels, and Pinions, Machinery 
Castings; all kinds; strong and durable; and easily 
worked. Tensile strength not less than 65,000 lbs. to 
square In. Pittsburgh Steel Casting Co . , Pittsburgh, Pa . 

Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., and 93 Liberty St., N. Y. city, U.S.A. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty St. , N.Y. Wm. Sellers & Co. 

Wm. Sellers & Co., Phlla., have introduced a new 
Injector, worked by a single motion of a lever. 



HEW BOOKS AND PUBLICATIONS. 
Tabellen ztjr Bebtimmung der Miner- 
alien NACE AUSSEREN EeNNZEICHEN. 

Herausgegeben von Dr. Albin Weisbach. 

Leipzig: Arthur Felix. 
Contains in clear, concise terms the chemical composi- 
tion, outward appearance, and other properties neces- 
sary f orthe recognition of about 1,000 minerals, together 
with such remarks as may be of special interest. Only 
one feature diminishes the value of the book for practical 
purposes— the minerals are arranged In groups solely 
according to the similarity of their outward appearance. 
To determine a specimen the student must, therefore, se- 
lect one of the numerous tables and hunt up among its 
members one the properties and behavior of which will 
exactly correspond with those of the specimen, at the 
cost of much time. Had the reverse order been chosen, 
as by Fresenius inhis "Qualitative Chemical Analysis," 
the practical value of the book would have been much 
greater. Nevertheless the completeness and conciseness 
of the work under it valuable as a book of reference to 
the chemist, miner, and mineralogist. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses °' Correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such Information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 



(1) H. C. R. asks: What kind of varnish 
Is nsed to obtain the flue finish on fish rods, and how is 
it applied? A. Try a mixture of alcoholic shellac var- 
nish 2 parts, boiled linseed oil 1 part, shake thoroughly 
before using, and apply with a cloth pad, rubbing the 
article to which the polish is applied, until the varnish 
is dry and hard. 

(2) H. "A. M. asks: Will you inform me 
if there is any difference between a foot square and a 



square foot. A. As surfaces, no. In terms, yes. A 
" foot sqnare " is a square 12 Inches on a side (—144 sq. 
in.) A " square foot " Is 144 sq, in. in any shape. 

(3) B. asks: What is the lifting power of 
street gas per cubic foot? A. The average when petro- 
leum is not employed for " enriching," is about 85 lbs. 
per 1,000 cubic feet. 

(4) "Science" writes. My intention is to 
learn the engineering profession, but I have a liking to 
either steamship, locomotive, or steamboat engineering. 
1. Which, in your opinion, is the best and most skilled 
position of the three, and receives the best salary? A. 
Locomotive engineering offers the best field. 2. What 
Is the salary of locomotive engineers on our Western 
roads? A. We do not think there is any standard; they 
differ on different roads and with the kind of train. 

(5) A. T. T. asks: Will a crank give the 
same motion as an eccentric to work the valve on an 
engine? A. Yes. 

(6) R. C. L. asks: How can I obtain a high 
polish on cattle horns? A. a, scrape the horn carefully ; 
b, smooth with powdered pumice stone and oil; c, polish 
with rotten stone and oil. 

(7) H. 8. C. writes: A portable 2 horse 
power steam engine can be purchased for two hundred 
dollars or less: in view of this why are not our ma- 
chinists and steam men awake to the fact that there are 
hundreds of men waiting for a steam road wagon which 
we know can be got up for less money than to pur- 
chase a horse wagon and appliances? A. Your two 
horse engine would cost nearer $401 i than $200. Have 
youconsidered the expense of a skilled engineer, the 
current repairs, the chances and costs of accidents, etc.? 

(8) J. D. H. writes: If J. A. F. (43) " Notes 
and Queries," Scientific American, March 8, will re- 
duce the blast nozzle to seven eighths inch, he will have 
all the power he wants. 

(9) G. M. D. asks: 1 What is waterglass? 
A. A variety of glass (silicate of soda or potash) contain- 
ing excess of the alkaline base, soluble in water. 2. 
How are agates polished? A. Usually horizontal disks 
of iron, pewter (or copper), wood, and leather covered 
with moistened emery of different grades of fineness, 
sand, rotten stone, or tripoli, and putty powder, respec- 
tively. 

(10) J. F. & J. H. W. write: We saw in Sci- 
entific, February 22, an alloy of tin and phosphorus. 
Is phosphorus a metal, and how is it mixed with tin or 
copper? A. Phosphorus is non-metallic; it may be 
forced beneath melted metal by means of a rod of baked 
clay having a small bell-shaped cavity at the lower end. 

(11) J. M. asks if hair can be produced on 
the face by artificial means, and if so, how. A. See 
answer No. 40, p. 252, current volume, Scientific 
American. 

(12) W. C. writes: 1. A train is traveling 
at a speed of 50 miles an hour. A cannon placed on 
one of the cars is fired off at a given point In the same 
direction as the train; the projectile from cannon has 
same velocity as train. How far will projectile be car- 
ried in an hour? A. Add the uniform speed of the 
train to the range of the projectile. 2. Reverse the can- 
non and shoot in opposite direction. How far will It 
carry? A. If the ball leaves the gun at same velocity as 
train is runningit will fall nearly vertically to the ground. 

(13) H. C. R. asks: How long has the en- 
gine In the United States Mint at Philadelphia been in 
nse? A. The horizontal engine, built under the direc- 
tion of Franklin Peale, Esq., was erected in 1837,and re- 
moved in the end of 1877, after 40 years' service. The 
" Steeple " engine was erected in 1850,and is still In use. 

(14) S. M. D. asks: Is there any process by 
which iron can be prevented from rusting, when not 
painted; if so what is it? A. See articles on Professor 
BarfTs process, No. 126, Scientific American Supple- 
ment, and pp. 827 and 367, vol. 39, Scientific Ameri- 
can. 

(15) V. writes : I propose to lay an 
Inch or one and a half inch iron pipe from this office to 
another office, 260 feet distant, and the pipe is to lie 
mostly underground and to be used for a speaking tube. 
It will have three turns or elbows in it. Could conver- 
sation at one end be heard distinctly at the other? A. 
Yes, if the corners turned are not too sharp. Make the 
curves of your elbows of large radius, say 12 or 18 
inches. 

(16) T. D. H. asks: What will set the 
colors in new calico or gingham that are likely to fade, 
without injury to the goods? A. The mordant will de- 
pend altogether upon the character of the dye or color 
used on the goods. Many dyes (such as the coal tar or 
aniline series) become bleached by prolonged exposure 
to sunlight; as a rule this cannot be remedied. 

(17) O. S. W. asks: Is ozone produced 
during the process of ironing cotton clothing? I have 
frequently noticed the odor of ozone on going into the 
kitchen where the girl was ironing. A. Probably not; 
the odor of hypochlorous acid and of nitrous vapors is 
often mistaken for ozone. 

(18) L. L. W. asks: 1. Why is the pres- 
ent apparatus of log chip and line preferred by naviga- 
tors to any other mode of ascertaining the speed of a 
vessel? A. Because of cheapness and simplicity; 
further, " old salts " understand it. 2. Is there any rea- 
son why the telephone should not In time carry the voice 
across the ocean through the cable? A. The electrical 
current works so slowly through a long submerged cable 
as to render the nse of a telephone in connection with it 
impossible. 

(19) A. P. 8. asks how to polish pearl shell 
(mother of pearl for umbrella handles). A. a. Smooth 
it on a common grindstone wet with soap and water. 
b. Apply powdered pumice stone and water with a buff 
wheel, c. Finish with rotten stone moistened with sul- 
phuric acid a little diluted with water. 

(20) O. W. F. writes: If three men have a 
shaft to carry which is 12 feet long, and two men was 
to carry with a lever (and the other man at one end) 
where will they place the lever so as to carry two third 
of the shaft? A. Three feet from end of shaft. 



(21) E. 8. C. writes: My engine is hori- 
zontal, 6 Inches stroke, 3 inches diameter; what size 
boat of side wheel pattern will it run with ease; what 
size of paddle wheels and how many strokes to the 
minute, when the engine runs at 800 strokes? A. Yonr 
engine would probably drive a light skiff about 5 to 6 
miles per hour in still water; it wonld, however, depend 
much on your b Her, and whether the engine is geared 
or works direct on paddle wheel shaft. Paddle wheels 
about 4H 'set diameter by 15 inches face would suit. 

(22) J. R. F. writes: We have a 75 horse 
high pressure engine which exhausts by way of a Berry- 
man heater up through pipe 80 feet high. We nave a 
hole at the bottom, and the steam condensed is now run- 
ning to waste. Can I utilize this water by pumping it 
back into the boilers, or would the grease from the cyl- 
inder prevent my nslng it? A. As the Berryman heater 
heats all the feed water you require, the gain by return- 
ing the condensed water will not be worth the cost. 

(23) H. L. V. asks: 1. What is "manifold" 
paper? A. The white paper is only very fine thin writ- 
ing paper. The black is soft paper, prepared by being 
smeared with a composition of grease and plumbago or 
lampblack; this mixture is allowed to remain on for 12 
hours, and the paper then wiped with a piece of wool or 
cotton waste. Place white paper over black, and write 
with a blunt point. 2. What was the size and capacity 
of the Mary Bell, said to have been the largest steam- 
boat on the Mississippi? A. We do not know; will 
some correspondent at the West inform us? 3. Our 
canary chews the quill end of snehof his feathers as fall 
out. What does it need? A. Cuttle fish. 4. What are 
some good works on spectrum analysis? A. Spec- 
trum Analysis, by H. E. Roscoe; Spectrum Analysis,by 
H. Schellen, and Spectrum Analysis, by Professor Red- 
wood, No. 79 Scientific American Supplement. 

(24) F. G. writes: In reply to B. 8. 8., 
April 12, you say it is known in practice that higher re- 
sults are obtained by throttling. Do yon mean by that 
that it is advisable in an automatic cut-off engine fol- 
lowing far enongh to show a terminal pressure of say 17 
lbs. absolute, to throttle the steam and allow it to fol- 
low enough further to make the average pressure the 
same in both cases? A. The gain by throttling is 
greatest when working without expansion or with a 
fixed expansion. We think there is gain in all cases in 
carrying a greater pressure in the boiler than is required 
for the engine. 

(26) J. 8. P. asks how a soft solder for tin 
vessels can be made, which is used by heating from the 
flame of a candle. There is such a solder sold on our 
streets, which so far has given satisfaction. A. Melt to- 
gether 2 parte of block tin and lpart of lead. Take a 
ladle having a small hole in the bottom, and hold It over 
a barrel of water, and pour the melted solder into it. As 
the stream of melted solder is cooled by the water it 
forms a sort of wire. 

(26) C. L. asks: If in a room 50 feet long 
there Is a mirror at one end, will the reflection of an ob- 
ject at the other end of the room appear In size the same 
as one 50 feet from the observer standing at the mirror, 
or will it appear the same as one 100 feet from the per- 
son? A. To a person standing at the mirror it appears 
50 feet away. To a person standing 50 feet from the mir- 
ror it would appear to be 100 feet distant. 

(27) W. G. H. asks: 1. Can an ice boat run 
dead ahead of the wind at a speed greater than the ve- 
locity of the wind? A. No. 2. Do the Gatling guns 
when fired at an object send the successive shots to the 
same point if the aim of the gun is not altered, or do the 
shots spread or scatter? A. We think they do not scat- 
ter. 

(28) C. P. T. asks: 1. Is there any back 
movement in the current of a stream of water in a hose 
pipe when the' stream from any cause is suddenly 
checked, so as to occasion bursting of the hose? A. Yes. 
% H so, does it extend back to the engine or hydrant 
throwing the stream? A. Yes. 3. Would the pressure 
or strain on the hose be less after the stream was closed, 
or greater than while the stream was in motion? A. 
Greater. 

(29) J. H. asks what kind of oil is the best 
to use in boilers to keep them free from scales; also the 
best oil for cylinders; also what effect has tallow and 
lard oil on piston valve, rods, etc.? What effect has pe- 
troleum? A. Mineral oil can be used in boilers. Special 
cylinder oils are prepared for cylinders, though good 
mineral oil answers very well when properly applied. 
Pu e tallow and lard oil can be nsed without injurious 
effects. 

(30) J. B. M. writes: 1 have a vertical 
boiler (20 H. P.) without flues or tubes; it is lOfeethigh: 
the firebox Is a shell within a shell, 4 inches between the 
walls, with 4 apertures equidistant for the escape of 
smoke and flame some 6 inches below the crown sheet; 
the firebox is 5 feet high; from the crown sheet upward 
Is the steam chamber or dome; the boiler stands on a 
cast ring, some 6 inches larger than the boiler; and 
around the boiler there is a sheet iron jacket, the size of 
the ring, the entire length of the boiler, fitted close by a 
cap of same at the top. Now, the questions I wish you 
to answer are these: 1. I want to put a brick wall in 
place of the iron jacket. Is it essential that I should run 
the wall the entire length of boiler, or would it do as 
well if I were to draw in the wall (say 12 inches above 
the usual water line In boiler) until the bricktouched the 
boiler, and continue to the top; or had I better keep the 
wall the same distance from boiler all the way up? A. 
The latter way would be the best. 2. Could I put in a 
heater made of ordinary wrought iron piping (say 1 inch 
diameter), placing it between the wall and boiler, where 
it would be acted on by the heat of the fire so as to save 
fuel by it, having the same connected directly to feed 
pump? A. It would be better to use cast iron pipes. 3. 
I use strong lime water, and itformsscale. Would not 
an inch pipe soon choke up by formation of lime cake? 
A. Yon should arrange the pipes so that they could read- 
ily be cleaned. 

(31) J. B. asks: Is there any rule for find- 
ing the diameters, focal lengths, and distances apart of 
the field and eye lens of a Huyghens or negative eye- 
piece of any power; also the diaphragm aperture and 
distance of same from either lens? A. The focal lengths 
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of the lenses are as 1 to 3, and their distance apart is 
equal to half the sum of their focal distances. The lens 
of greatest focal length is the field glass . The diaphragm 
should be placed about midway between the lenses, and 
its aperture should be as small as possible without cut- 
ting down the field. Eye-pieces of different focal lengths 
may be used with the same objective. 

(32) L. O. asks what to apply to old plaster 

Paris busts, that have become dirty, that will make them 
look like new. Dust lias settled in the pores and I can 
no: remove it. A. Give themadeadcoatof cnina white, 
or you may varnish them and apply a coating of silver, 
gold, or bronze colored bronze powder. 

(33) W. D. S. writes : 1. I have a vertical 

boiler, 4 feet high, 27 inches diameter (including furnace, 
which is internal and 18 inches high); boiler has nine- 
teen 2 inch flues; is made of five sixteenth iron; engine, 
3 inch bore, ? inch stroke, running 350. We have not 
enough power to run a small planer; we use from 60 to 
80 1b. steam pressure. Could we with safety increase j 
this pressure; the boiler has been in use only 2 years; or j 
could we run a larger engine with the same boiler, say j 
4J4x4J4? A. If your boiler is five sixteenths inch thick, 
of good iron, and well made, you may carry 190 lb. with- 
out hesitation. 2. I noticed in a recent number of the ! 
Scientific American a correspondent wants to know if I 
oil will stop priming. I frequently use the common j 
black lubricating oil, feeding it with feed water with 
good effect. Will it injure the boiler? A. No. i 

(34) G. H. P. asks: 1. "What is the expan- , 

sion of glass between 32° and 212° Fah? A. Glass which ; 
at 32° F. is 1.000,000, at 212° becomes 1,000,861. 2. How to 
solder brass on to a valve seat of a steam cylinder. A. | 
Clean the valve seat, coat it with solder by means of a 
heavy soldering iron. Tin the brass plate, heat it quite 
hot, and put its tinned side downward on the valve seat, j 
if the brass plate has not sufficient thickness to admit 
of this treatment you may " sweat " it on. j 

(35) S. A. B. asks: 1. How can I put a very ; 
high polish on steel? A. The steps inthe process are as 
follows: 1st, Coarse wet stone; 2d, fine wet stone; 3d, \ 
buffwheelhavingfineeuieryapplied; 4th,crocus, different ! 
degrees of fineness. 2. On brass? A. Finish as finely 
as possible with files, then with Scotch gray stone, and 
finally, with the powder of Scotch gray stone and oil, or \ 
with rotten stone and oil. 3. How is the so-called 
" Florida sea bean " polished? A. After smoothing, use 
powdered pumice stone and water. Finish with rotten j 
stone and water or oil. } 

(36) S. 1\ writes: I have an induction coil, | 
of Ladd's make (London), of the following dimensions: j 
Length of coil proper, 11^ inches; diameter of coil 1 
proper, 5 inches; diameter of core, Vfa inch; base board : 
containing condenser, 19% by 9 inches; condenser plates, 
19 by 8Hj; number of condenser sheets, unknown; j 
length of primary wire, estimated, 75 feet; number of ' 
secondary wire, 3 miles (16,000 feet). This coil was sol* I 
promising to give a spark in air of 4 inches, but I never '' 
realized more than3 inches, and then a feeble spark. The j 
battery which I employed withthiscoil consists of four 
1 gallon jars, in each of which there are immersed a zinc 
plate 6 by 8 inches between two carbon plates of the same 
size. The construction of the battery is that of Grenet; 
the solution in which the plates are immersed is saturated 
solution of bichromate of potash and sulphuric acid. Is 
the battery not strong enough to give the desired result, 
or can you suggest any other reason? A. Your battery 
seems to be ample. The coil may have been injured by 
an internal discharge, or it may be that the interrupter 
is not properly adjusted. If the spark from the primary 
coil is large it would be well to increase the surface of 
the condenser. 

(37) C. H. M. asks: 1. For a method of pro- j 
ducingbrilliants resembling diamonds. A. Pure caustic ' 
potash, 16% parts; white lead, 85; boracic acid, 4X; ar- 
senious a»id, 1-6; pure quartz sand, 50. These materials, ; 
carefully selected, are ground together, placed in small 
glass pots (the French clay pots will answer if the first 
charge is discarded after several hours firing) and heated 
to quiet fusion in a suitable furnace for about 24 hours; 
then cooled very gradually and cut. The art of imitat- 
ing the diamond and other precious stones has attained 
to great perfection in Egypt and Greece, as well as in 
France. The following analysis by Sonault gives the 
composition of the colorless French Pierres de Strass; 
Silica, 381; alumina, 10; oxide of lead, 53"0; potash, 
7 9; borax and arsenious acid, traces— 100. i. Give a 
simple method of qualitative test for the presence of 
silver in ores. A. Reduce the ore to an impalpable pow- 
der by grinding, gradually heat it to redness for half an 
hour or more, with constant stirring; boil with pure 
nitric acid; filter; evaporate the filtrate to small volume, 
and add a few drops of hydrochloric acid— a white pre- j 
cipitate which does not dissolve in boiling water, and j 
blackens on exposure to sunlight indicates silver. Gold, 
if any, remains in the powdered ore. If the ore contains ; 
chlorides the silver may escape detection by this test. ! 
It is safer to proceed as follows: Mix the ore with 10 or j 
15 times its weight of finely granulated test lead— free ! 
from silver— and 2 or 3 pieces of borax glass the size of ' 
peas, in a small scorifier, and expose in a nearly white 
hot open muffle until the ore is fluxed and the ! 
fused metal disappears beneath the liquid slag of lith- j 
arge. Then remove, cool, break, hammer, and clean the | 
lead button; place it in a dry bone ash cupel of equal ] 
weight, and expose in the muffle until all the lead is ! 
slagged and absorbed by the porous bone ash, leaving 
the silver, together with the gold, if any, as a bright, ' 
clear molten" button in the bottom of the cupel. Very j 
^-mall quantities of silver and gold in an ore maybe thus 
detected. 

(38) J. A. writes: In my last Scientific ; 
American, April 5, No. 14, 1 notice in answer to L. B., j 
you say that 8 inch cylinder. 12 inch stroke, 150 revolu- 
tions per minute, 60 lbs. steam, 20 horse power; by my ! 
Tule I only make 13*7 horse power. My figures are: 

Piston 50 2656 square inch 
60 lbs. steam. 
3015-9 360 

h. p. 150 rev. perm. 

33,000)452390-4000 i 

lfrThTpT 

If I am wrong, please tell me where I make my mistake. ! 

I am only an novice any way. A. 150 revolutions per ! 

minute, is 300feet; double your result and you will be then j 



right, except that you have made no allowance for fric- 
tion. 

(39) W. A. J. asks: What chemical action 

takes place when sulphuric acid is applied to common 
salt? A. 
o n1t Sulphuric / Sodium floU \ Hydrochlo- 

^ + hTso 4 -0w^) + **? 

When strongly heated on the hearth of a reverberatory 
furnace the reaction is completed, resulting in the 
formation of neutral sulphate of soda (Glauber salt, 
NaS0 4 ) and hydrochloric (muriatic) acid. 

(40) H. S. asks how to arrange an earth 
battery for nickel plating. A. We could not advise the 
use of an earth battery for this purpose. You should 
use a Smee or a Daniell battery, or one of the forms of 
the gravity battery. 

(41) A. E. asks how o make a drill point 

that will enable him to drill through glass, porcelain, or 
transparent china pictures. A. Make the drill of the 
finest quality of steel, heat it to a cherry red, plunge it 
in mercury, hold the extreme end in a pair of cold 
pliers, and draw down the temper except at the end 
protected by the pliers. Wet the glass or porcelain 
with turpentine to which a little gum camphor has been 
added. 

(42) H. L. asks what size of engine and 

boiler to run a velocipede capable of carrying one per- 
son, at the rate of aLtout 6 or 8 miles an hour. A. Per- 
haps some of our renders will furnish this informa- 
tion. 

(43) S. R E. asks whether or not honey 
will keep in glass cans. A. Yes, if the jars are well 
filled and sealed air tight. 2. What is the best noted 
cure for bee stings? A. Dissolve 3 parts of pure car- 
bolic acid in 5 parts of good glycerine. 

(44) J. M. asks: 1. How long will the car- 
bon remain good in a Fuller bichromate battery? A. 
Jt will last for a number of years. 2. I am running a 
burglar alarm in my house, with a Fuller bichromate 
battery, 4 one gallon cells, and No. 32 wire. Please tell 
me how to make an electric light in my house with these 
4 cells. 2. You cannot make an electric light with four 
Fuller cells. 

(45) A. B. P. asks: Would it not he much 

better in making a Siemens hand power electric machine, 
illustrated in Supplement No. 161, to make the electro- 
magnets of malleable iron, and have them permanent 
magnets, or can common cast iron be permanently mag- 
netized as well? A. Neither cast nor malleable iron re- 
tains the magnetic charge to any very great extent. You 
will get the best results by using the electro-magnet. 

(46) J. P. B. asks: If a telegraph line of 

No. 14 galvanized wire be used, how small a piece of 
boiler iron could be used in damp earth as a ground 
plate, to give the electricity as free a pass to the ground 
as over the line? A. Use a plate having a surface of 10 
or 12 square feet. A thin copper plate would answer 
better than the boiler iron. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

A.— It is a variety or syenite or hornblende schist— it 
has little commercial value.— G. S. A.— The ore contains 
traces of silver.— J. H. G.— It is mica schist — of no 
value. 
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Agricultural engine, G . Kratz 213,511 

Air tight vessel detachable cover, F. C. Prindle.. 213,688 

Alarm and door knob, F . N. Cottle 213,547 

Annunciators, circuit closer for electric, Egerton 

& Green 213,500 

Apple mill and cider press. P. McClanahan 1 213,672 

Aspirator, concealed uterine cauterizer, and vagi- 

nal syringe, A. L. Palmer . . 213,588 

Ax, W. H. Fix 213,646 

Axle box lid, car, J. Seath 213,606 

Axle, car, H. Watkeys 213.597 

Bail for hollow ware, J . Murdock 213,524 

Balloon, aerial, A . Apraxine 213.603 

Barrels, handling, Clark & Wilhelm 213,545 

Bed bottom, J. C. Gordon 213.561 

Bedstead, invalid, Stice & King 213,706 

Blacking stool, boot. W , W. Shipman 213,533 

Bleaching keir, T. Fletcher 213.647 

Boiler head fl anger, R C . Nugent] 213,585 

Boot and shoe, G. Apfel 213,490 

Boot and shoe, G Champomier 213,619 

Boot and shoe last, G. D Paul 213,528 

Bottle for holding compressed gases, and case, 

W. A. & W- F. Johnston 213.576 

Bottle washer. Miles & Lovett 213.583 

Bottles, marking. R. M. Atwater 213,606 

Broiler, A. C. Selleqk 213,532 



Burglar alarm, J. D.William 213,728 

Butter, preparing and packing, J. Higgins 213,508 

Can opener, T. F. Wilson 213,723 

Candlestick, A. J. Smith 213,701 

Car brake, railway, Veron & Edeline 213,714 

Carriage top, J. B. Lines 213,513 

Carriages, parasol for children's. J.M.Doubleday. 213,552 

Cement for leather, wood, etc., W. R. Hicks 213,567 

Climbing apparatus, E. Von Mengden 213,715 

Cock, gauge, J. B. Leger 213,669 

Cockle separator, A. Wemple 213,720 

Coffee mill, O. W. Stow 213,707 

Coffins, bending lumber for, L. W. Drake 213,636 

Coloring matter, J. P. Griess 213,563, 213,564 

Colter, plow, J. Clayton 213,623 

Corn sheller, hand, G. W, Grimes 213,651 

Cultivator, carriage, T . Meikle 213,675 

Cut-off, steam engine, A. A. Stewart 213,534 

Dashboard, J. E. Lines 213,514 

Dental engine hand piece, Johnston & Browne.... 213,662 

Desk, school, J. B. Sherwood 213,593 

Desk or settee, school, J . K. Otis 213,587 

Diaphragm meter, W . B . Mounteney 213,680 

Door holder, R. H Barnard 213,611 

Drying kiln, C. W. Boynton 213,542 

Egg tester, D. W. Pomeroy 213,687 

Electric light, M. G. Farmer 213,643 

Elevating and conveying movement, G. Sanford. 213,695 

Elevator stopper, H. A. Guild 213,565 

Envelope case, C. H. S orris 213,681 

Fan, fly, Feldman & Schlag 213 644 

Fare register, W. H. Hornum 213,657 

Faucet and tap attachment, Kronenberg & Diehl. 213.667 

Fence, W. R. White 213,599 

Fence post, L.C.Grant 213,506 

Fire alarm, automatic, P. H. Van Der Weyde 213,536 

Firearm, J. Bowles 213,616 

Firearm, magazine, G. F. Evans 213,555 

Firearm, magazine, W. W. Wetmore 213,538 

Fire escape ladder, C. C . Chamberlain 213,544 

Flour mill separator, I. Morgan 213,678 

Flower and work stand, T. Murgatroyd 213,523 

Fluting machine, J. E. Wilson 213,724 

Foldingchair, H. B. Smith 213,700 

Fruit jar wrench, Sherwood & Dudley 213,608 

Gas engine, Wittig & Hees 213,539 

Gas generator and carbureter. J. F. Williams.. . . 213,600 

Glass for ornamentation, grinding, J . Story 213,594 

Glassware shaper and finisher, Atterbury & Beck. 213,605 
Grain, device for removing metallic substances 

from, A. McKain 213,519 

Grain door, G. C. Banta 213,491 

Grain elevator, pneumatic, F. Taggart 213,70s 

Grain, machine for separating metallic substances 

from, C. Wheeler, Jr 213,598 

Grain meter, A. Gleason 213,560 

Grate, W. McClave 213,516 

Grindstone tool holder, M. S. Curtiss 213,496 

Hair, treatment of, J. Bene (r) 8,637 

Harrow, O. Bayles 213,541 

Harvester, S. C. Cobb 213,494 

Harvester, J. F. Seiberling (r) 8,641 

Harvester finger bar, W. H . Davis 213,497 

Hat stiffening machine, Yule & Stone 213,727 

Hay elevator and carrier, G. II. Fowler 213,559 

Hay fork, horse, J. R. Fitzhugh 213,645 

Hobby horse, I. A. Stowe 213,708 

Hoe, scuffle, T. V. Munson 213,584 

Hog ringing implement, J. H. Brown 213,618 

Honeycomb frame, Eggleston & Reed 213,638 

Hoof expander, C. H. Shepard 213,593 

Horse detacher, G. P. Jewett... .1 213,574 

Hose coupling, J. W. Kennedy 213,577 

Hot air furnace, D. Milson 213,676 

Hubs, drying, J. Unnston (r) 8,633 I 

Ice maker, C. B.Lee 213,668 

Injector, A. Frledmann 213,648 

Insect trap for protecting fruit, etc., R.H.Wells. . 213,719 
Joint, valve, and trap protector for underground 

pipes, accessible, A. Harvey 213,653 

Key fastener, A. E. Peck 213,590 

Lamp,Clark& Kintz 213,620 

Lantern, P. V. Coogan 213,627 

Lantern, A.H.Greene 213,650 

Lantern, J. W. Orphy 213,682 ■ 

Last block sawer, McGregor & Kemper 213,517 

Latch, reversible, B . Erbe 213,501 

Lathe, wood turning, A. D. Waymoth 213,718 

Lead and crayon holder, J. Hoffman 213,569 

Level, bevel, and square, Davies & Hewitt 213,633 

Lever and connecting rod, cam mechanism for 

changing the throw of a, B. Eastwood 213,553 

Lightning rod, H. W. Farley (r) 8,635 

Liquor register, J. B. Benton 213,492 ] 

Lock, A. E. Marshall 213,515 . 

Lubricator, C. H. ParBhall 213,589 j 

Matchbox, A. Romaln 213,693 

Measuring tool, combination, S. G. Otis 213,526 

Milker, cow, J. Cooper 213,628 ' 

Musical instrument, mechanical, O. H. Arno. ... 213,604 

Neck bund stretcher, P. O'Thayne 213 683 

Nursery chair, C. H.Barnes 213,610 

Nursery gate and clothes drier, W. H. Phillips. . . . 213,686 

Nut lock, L. D. Allen 213,602 

Ore washer, J. M. Bailey 213,540 j 

Organ and piano case, Heymann & Burt 213,507 

Ottoman, adjustable, N. Y. Landis 213,512 

Oven, baker's, D. McKenzie... 213,674 [ 

Paper organ pipe, G. Beach 213,612 ' 

Paper pulp engine discharge valve, P.P.Emory... 213,640 

Parasol, H. E. Israel 213,659 

Pen, fountain, T. Prioux 218,689 

Pen holder, G. R. Bickers 213,613 

Pen holder, J. Hoffman 213,571 

Pen, soluble ink, J. Hoffman 213,570 

Photographic burnisher, W. G. Entrekin 213,641 

Pipe cutter, C. M. Fogelquist 213,503 

Pipe cutting tool, H. Reichardt 213,691 

Planter, check row corn, H. N. McConoughey (r) . 8,640 

Planter, seed. W. J. Ellis 213,639 

Plasterer's tool, J. H. Lucas 213,671 

Plow, W. S. Johnson 213,661 

Plow, gang, J. Clayton 213,623 

Plow, sulky, Black* Pates 213,614 

Plow sulky, J. & A. T. Warwick 213,717 

Plows, combined implement for setting the points i 

and sharpening the sheaves'of, J. D. & C. W. 

Kennedy 213,664 

Preserving and condensing fresh food, C. Morflt. . 213,679 

Printing machine, color. G. W. Woodside 213,725 

Printing press, R. J. Stuart 213535 

Printing prers, oscillating, G. W. Hunt 213,458 

Propeller for boats, chain, M. H. Hall 213.652 

Pump, force, R. Bean (r) 8,631 

Pump, force, W. H. Richmond 213,692 

Pump, valve, J. Scherer 213531 

Pumping engine, compound steam. G. F. Blake . . 213,615 

Quartz mill, amalgamating, A . B . Paul 213,527 

Railway bars, carriage for, T. Critchlow 213,630 

Railway bed, J. M. Seymour 213.697 

Range, Duparquet & Huot 213,499 

Range or cooking stove, G. s. Sandner, Jr 213,694 



Refrigerator for liquors, etc., A , Drache 

Refrigerator, B. Rose 

1 Rock drill, J. B. Johnson 

; Rotary engine, G. W. Greene 

, Rotary engine, G. G. Wright 

Rowing apparatus, G. H. Felt 

( Rubber articles, India, G. Woff enden 

Rubber trimmings, finishing hard, M. Mattson — 

Safe, etc., lock for, J. L. Hall 

Saah lock, J. H. Banta 

Saw setter, W. Dunn . . , 

Scale beam, J . Weeks (r) 

Scissors, manufacture of, A. Clarke 

Screw, C. C. Doten - 

Seed drill and fertilizer distributer, E. P. Hollis. . 

Seeder and fertilizer distributer, D. F. Hull 

Sewer trap, E. B. Ward.- 

Sewer and darner, Webb & Heartfield 

Sewing machine. G. H. W. Curtis 

Sewing machine treadles, attachment for assist- 
ing in the operation of , J. B. Underwood 

Sewing machines, clutching and braking device 
for power driven, L. Sternberger 

Sewing machines, clutching and braking device 
for power driven, F. G. Tees 

Sewing machines, power driven device, F.G.Tees 

Shaft coupling, H. James 

Shoe fastener, H. C. Klein 

Shutter hook, E. J. Steele 

Shutter worker, H. Law 

Sifter, ash, M. V. B.White 

Skate, roller, W. F. Cornelius 

Skiving machine, J. R. Moffitt 

Smelting furnaces, condensing fumes from, W. 
Wiley. Jr 

Sofa and chair frame design, T. J. Palmer (r) 

Soldering iron heater, J. Burgess 

Sole marking tool for channeling, J. S. Turner... 

Speaking tube whistle, Hodgetts & Ostrander . 

Spigot hole shield, G. B. Cornell 

pinning mule and jack, Dobson & Macqueen 

Steam boilers, mud and water discharge for, Mc- 
Ilvain & Spiegel 

Steam boilers, preventing incrustations in, Doen 
& Miller 

Steam engine, H, A. Jamieson 

Steam generator, J . Everding 

Steam pipe covering, Field & Howard 

Steam trap, J, Jamison 

1 Steering gear for vessels, J. C . Cottingham 

Stone, compound for artificial, C. 1<\ Peirce 

Stove attachment, H. A. Tinkham 

Stud and button, Raiflenbeul & Kahl 

Stuffing box, C. H. Fuller 

Suppository, C. L. Mitchell 

Swing, C. W. McGregor 

Swing chair. Gait & Blaisdell 

Table leg, L P. Dean 

Tan vat, C. H. Manning (r) 

Tap, barrel, G. St. George . 

Telegraph, automatic, T. A. Edison 

Testing machine, T . Olsen 213,525, 

Thrashing, hulling, and cleaning clover seed, ma- 
chine for, J. C. Birdsell (r) 

Tobacco bag, M. Lindheim 

Tobacco roller and cutter, L. & J. D. Smith 

Toy, ball, W. C. Farnum 

Trees, compress for, E. A. Quinby 

Type case, H. II. Thorp 

Universal joint, C. D. Goubet 

Valve or cock, W, A. & W. F. Johnston 

Vapor burner, J. Irwin 

Vehicle dash, G. M. Peters 

Wagon, F. A. Hill 

Wagon body, L. J. Fitzgerald 

Wagon, dumping, A. B. & T. C. Davis 

Warping machine drop wire, W . Bancroft 

Washing machine, S. C. McCullough 

Watch case, G. w. Ladd 

Watch safety center pinion, G. W . Dickinson — 

Water indicator and alarm, A . S . Patton 

Water meter, rotary, II. J. King 

Water wheel, turbine, J. C. Clime 213,624, 

Weft stop mechanism, b\ O. Tucker (r) 

Wells, automatic pipe holder for artesian and 
other, T. C. Little 

Wells, device for drilling, A.M. Comstock 

W ells, tubing, R. Mikkelson 

Windmill, R. W. Burt 

Windmill regulator. E. C. Daniels 

Window frame, sheet metal, J. Hilgers 

Wire annealing apparatus, C. H. Morgan 

Wire articles, attaching rims to, D. Sherwood 

Wire splicing machine, L, Brightman 

Wooden rings, machine for rounding the inner 
and outer tdges of , J. G. Baker 

DESIGNS. 

Car basket rack brackets, R. E. Goodrich 

Carpet, W. L. Jacobs 

Carpet, D. McNair 

Carpet, H. Horan 

Carpet, G. W. Piggott 11,089, 11,094, 11 ,109, 

Carpet, A. Beaumont 11.095, 11,096, 

Carpet, E . Poole 11,090, 11,091, 1 1 ,111, 

Carpet, O. Heinigke 11,085, 11,108, 11,122, 

Carpet, J. L. Folsom, 

11,081 to 11,084, 11,097 to 11,106, 11,114 to 11,118, 

Clock case, S. C. Spring 

Knitted fabric. H. Boot 

Knitted f ringe, C. Jackson 11,086, 

Newel post, J. I. Healy 

Riding saddles, RE. Whitman 

Shelf brackets, J. P. S. Otterson 

TRADE MARKS. 

A rtists' materials, Winsor & N ewton 

Chopping axes, Boetticher, Kellogg & Co 

Concentrated lye, Udell, Schmieding & Co 

Corn planters, Beedle & Kelly 

Medicinal compounds or preparations, W. Pfunder 

&Co 

Pens, Turner & Harrison 

Plug tobacco, Dausman Tobacco Company 

Plug tobacco, Ryan & Cummiskey 

Roasted and ground coffees, E . Guittard 



213,835 
213,530 
213,663 
213,562 
213,726 
213,557 
213,601 
213,581 
213566 
213,609 
313,1-37 
8,634 
213,621 
213,551 
213,656 
313,509 
213,716 
213,537 
213,548 

213,713 

213,704 

313,711 
213,710 
213.66D 
213,686 
213,703 
213,579 
213,721 
213,546 
213,521 

213,722 
8,636 
213,493 
213,712 
213,655 
213,495 
213,634 

213,582 

213,498 
213,573 
213,556 
2'.3,55S 
213,572 
213 629 
213,685 
213,596 
213,690 
213,649 
213,677 
213,513 
213,504 
213,549 
8,639 
213,705 
213,554 
213,586 

8,638 
213,580 
213,702 
213,642 
213,591 
213,595 
213,505 
213,575 
213,510 
213,529 
213,508 
213,502 
213.632 
213,608 
213,673 
213,578 
213,550 
213.684 
213,665 
213,625 

8,632 

213,670 
213,626 
213,520 
213,543 
213,631 
213,654 
213.522 
213.699 
213,617 

213,607 



. .7,129, 



11,121 
11.087 
11,088 
11,107 
11,110 
11,113 
11,119 
11,123 

11,120 
11,092 
11,125 
11,126 
11,124 
11,093 
11,112 



7,133 
7,131 
7,132 
7,135 

7,138 
7,137 
7.134 
7,136 
7.130 



English Patents Issued to Americans. 

From March 25 to March 28, inclusive. 

Button fastening. G. Prentice. , E - I- 

Curtain fixture, G. M. & C. Cushman, Boston. Mass. 
Cut-off for steam engines, N. W. Twiss, New Haven, Ct. 
Electric signaling apparatus, 0. H. PondHoi..N Y city. 
Fare register, W. R. Bacon, New York city. 
Horseshoes, manufacture of, J. L. Ewin, Washington, 

D. C. 
Millstone dress, J. Thompson. Crestline, Ohio. 
Picture frame, A. W. Hall. New York city. 
Refrigerating apparatus, F. E Pinto et al., Brooklyn, N.Y. 
Sewing machine, S. Henshall, Philadelphia, Pa. 
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Infliile Pairc, rack insertion - - -7 5 cents a line. 
Back Page, each insertion-- - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line', by measurement, as the letter press. Adver- 
tisements must be received atpublicatio office as early 
as Thursday morning to appear in next issue. 



CLARK ON FUEL: 

ITS COMBUSTION AND ECONOMK. 

JUST READY. 

Fuel, its Combustion nud Economy. Conslstlngof 
Abridgements of "Treatise on the Combustion of 
Coal and the Prevention of Smoke," by C. Wye Williams; 
and "The Economy of Fuel," by T. Byrnes Prideaux. 
With extensive additions on Recent Practice in the 
Combustion and Economy of Fuel: Coal, Coke, Wood, 
Peat, Petroleum, etc. By the Editor. D Einnear Clark, 
C.E. 144 engravings, 12mo. cloth, 12 25. 

A Treat we on Steam Boilers: Their strength, 
construction, and economical working. By Robert Wil- 
son, C.E. Illustrated. 5th edition. 12mo. cloth, $2.50. 

The Safe line of Steam by an Engineer. 12mo, 
paper. 25cts. 

In Press, to be published In May, a Catechism of the 
Marine Steam Engine, for the Use of Engineers, Fire- 
men, and Mechanics. A Practical Work for Practical 
Men. by Emory Edwards, M.E. Illustrated by numerous 
engravings of the most modern Engines. 12mo, cloth, 
$2.00. 

B^" The above, or any of our hooks, sent by mall, free 
of postage, at the publication prices. 

Our new and enlarged Catamkjitkof Practical and 
Sci i:\TiFir Books, 96 pages, 8vo ; a Catalogue of Books 
on Dyeing, Calico Printing, Weaving, Cotton and 
Wooi'KN Manufacture, 4to ; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books. 4to; List of Books on STEAM and the Steam 
Kngixk, Mechanics. Machinery, and Engineering, 
4to. List of Important Books on Metallurgy, M kt- 
ai.s. Strength of Materials. Chkmicai, Analysis, 
Assaying, etc.. 4to; two Catalogues of Hooks and 
Pamphlets on Social Science, Political Economy, 
Banks,1'op['lation, Pauperism, and kindred subjects 
sent free to any one who will forward his address. 
TIENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
81U Walnut Street, Philadelphia. 

Retail 

9 CENTS 
per pound. 

Warranted of | 
the hardest 
temper, and 
never to settle. 
Better than any English make, and only one that is fully 

!! WARRANTED ! ! 

50 size*, from 1-'2 lb. to 800 lbs. 

Catalogues furnished on application. 

HOW TO SELL PATEHTS.Se n te 

of instruction, containing valuable information, free. 
Send two 3c. stamps. Gko. C. Tracy & Co., Cleveland, O. 






| Established 

1S43. 

I Steel Horn 

■ warranted 
I not to break, 
land Face of 
iBestCast Steel 



Steam Engine Works. Superinten- 
dent Wiiiiieil.-A competent mechanic and draughts- 
man, thoroughly experienced in managing shop, men; 
a practical and successful manufacturer of portable and 
stationary engines and boilers. Employment perma- 
nent. Address LOCK BOX No. 567, \Yatcrtown, N. Y„ 
stating full particuhus of experience, references, salary 
expected, etc., etc. 



FOR TWO imiES-lpkt. each of Verbenas, Phlox, 
Double Hollyhocks, striped Petunias, Balsams, ana 
Pansles. L. D. SNOOK, Barrington, Yates Co., N. Y. 



'iCac ft 1 1 jo l avciit feC i 

<oc(i or 3 no tai< '' 



Sold at all Stationers, or sent on receipt of $1.50 
KEUFFEL Sl ESSER, NEW YORK. 

Importers and Manjrs, of Drawing Papers t£ Materials. 



Fan Pressure and Exhaust Blowers. 

ALBERT BRIDGES, 

46 Cortlaiidt Street. New York. 



L 



EHIGH UNIVERSITY.— Tuition Free. 

Civil, Mechaitical, and Mixing Exoinkebinq; 
Chkmistrv and Mktai.lirgv; Full Classical In- 
struction; French and Gku.man; English Litera- 
ture; INTKItNATIONAI. and CONSTITUTIONAL LAW; 

Psychology and Christian Evidences. 

For Registers address 
The Rev. John 1U. Leavill, D.D., President, 

Bethlehem, Pknna. 

TOBACCO FIBER PIPES, 15c; $1.25 a 

doz. Match boxes, 20c. and 25c. Horseshoe Inkstands, 
very unique, ¥2.50; $20(10 a doi. Steel watch chains, 
new designs, 15c; $1.25 a doz. Sensation flncer trans, 
first-class trick, 25c; $1 50 a doz. Chinese spiral puzzle, 
SOc.; $1.25 a doz. A lirst-class four-bladed knife, 70c. 
Coin holders to hold live dollars, 20c ; $1.25 a doz. A 

food imitation Russian leather pocketbook, 50c. Magic 
wo-cent box, 25c; $175 a doz. Samples, post paid, lc, 
2c, and 8c stamps taken. W. D. IIAMMITT. 

U7 Clermont Ave., Brooklyn, N. Y. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COM P'Y 

of Norrlstown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
Apply as above. 



rpHIRTY NEW AND SECOND-HAND 

J- Upright Boilers; also. Steam Engines, Pumps, and 
Machinists' Tools ; Machine Shop, 50x100, Boiler Shop, 
55x100 ; three vacant lots, 75x100. For sale or lease. 
FINNEY & HOFFMAN, 2j9 to 295 Water St., Brooklyn. 



I^OR SALE, 

For experimental purposes, a large lot Of 

SILK COVERED MAGNETS, 

H ohms resistance. Colls, 1W inches long, % inch diame- 
ter. Will luaii on receipt o 'TJ5 cents, 

H. W. i'OPE, Elizabeth, N. J. 



S2 



OUTFIT FKEF. For salesmen and 
Canvassers. The latest and best thins; on 
ear h. Will prove it or forfeit *100. Address 
CH1DKSTEB & CO., 107 Fourth ave„ N. Y- 



$QK rn 'fcRfinn Judiciously Invested In Wall St. lays 
(J)6J IU QJUUU the foundation for substantial fortunes 
every week, and yields an immense percentage of profits 
by the New Capitalization System of operating in stocks. 
Full explanation o i application to ADAMS. BROWN & 
CO. Bankers, 26 and 28 Broad Street N. Y. City. 



Baker Rotary Pressure Blower. 




(FOBCED BLAST ) 

Warranted superior to any 
other. 

WTLBBAHAM BEOS. 

2S18 Frankford Are. 

Philadelphia 



omRUBBER back square packing. 

BEST IN THE WORLD. 
■#■*'■• I For I'acklii? the I'lslon lends ami Valve Stems of Meant Kngi.es and I'umpx. 

Brepresents that part of the packing which, when in use, is in contact with the Piston Rod. 
A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates but little friction. 

This Packing is made in lengths of about 20 feet, a d of all sizes from X to 2 Inches square. 

JOHN H. CUEEVEK, Tiens. NEW YORK BKLTING & PACKING CO., SJ *S8 Park ROW, New York. 




P1TXNT SPARH-AKRESTER. 

8 -H. P. Mounted, $660. 
10 » " 760. 

12 " " 1000. 

Send for our Circulars. 



2-H. P. Eureka, $160. 
4 " « 260. 
6 " » 360. 



B.W.Payne&Sons.Connng.N.Y. 

State where you saw this. 



LAP WELDED CHARCOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavy Forgings, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
Furnace Work. 

ItEAOINO IRON WORKS, 

•J«l Mouth Fourth St., Philn. 



rtegbStamps. 

N.Y. STENCIL WORKS. 87 Nassafr-Si.N.Y 



Lathes, Planers. Shapers 

Drills, Bolt and Gear Cutters, Milliner Machines. Special 
Machinery. E. GOULD & EBERHARDT, Newark, N. J. 



CURED ! ! 

lible and unexcelled 



PIT? 

M kS An infallible a 

■■ ■■ «■ afW remedy for Fits, Epilepsy or 
Falling Sickness, warranted to effect a speedy and 
Permanent Cure. "A Free Bottle" ol my re- 
nowned specific and a valuable Treatise sent to any 
sufferer sending me his Post-office and Express 
Address. Dn. H. U. ROOT, 183 Pearl Street, N. Y 



FOUND AT LAST. 



SURF PEIRF tyr Catarrh. Ozoena. NMiralgir and Neman* Headache. Hay Fever, 
****V,^ WWflfc Coldin the Bead. Stoppage of the Ka*ai Passages, and all kindred 
complaints resulting from Colds and Exposure. 

The I*ate EI.DER RKPi JAMIPi FRANKLIN 

Says of this remedy Id the American Christian Review, of Oct. . 29th 1R78: * 'We call at- 
tention to "DOBYNS'SURECURE»'usari>Iu«(ary thing, and not for pay . We have 
been greatly troubled with Catarrh of the head for ten years, and now after usinr tha 
"DOBYNS' SURE CURE" aboutthree months, can truly say that we feel about free 
from the entire trouble in the head. We have ijiven "DOBYNS' SURE CURE " to oth- 
thers.as we have been in public nearly all the time, and it has invariably given relief. 

Rev G. Frit*. No. 3M BarmHIer Street. Cincinnati, O., March 19, 1879, says: "I haTO 
tried the "DO BYNS'SURE CURE" told find tt to be just what you recommend it." 

The medicine itself Is the best testimonial. Sure and Speedy relief lies within your 
reach, and a very small outlay will convince ^ou that •'DOBYNS' SURE CURE" pos- 
sesses almost Magical Curative Potrer*. It is perfectly simple and harmless, is conven- 
ient to carry and use at all times, and in good effects quickly follow the very first ap- 
plication. 

Each box contains sufficient to lastonc month, and k many cases has been enough to 
perform a complete cure. Our ci cular, containing a list of some of the most remarkable 




fif j& 'J 



cures performed by this simple remedy, will be mailed free of charge, to all applicants, 
_We.eend "DOBYN J- — -/-= - - ■■- -° -- 



<; we sena "uuu xNS'SUIcE CURE" by mail postage-paid for One Dollar per Box or 
,, . , ' ty*Three boxes for Two Dollars, In remitting by P. O. Order get them payable at Paris, 

ivy. In ordering write your JVawe. Post-offict, County and State plainly, and your orders will receive prompt atten- 
tion. Address all orders to the proprietors. r *^ 
DOBYWS A lUITCHEIiL, North Jdiddletown, Bourbon Co,, K7, 



PERFUMERY.— BY W. A. SAUNDERS, 

Pharmacist.— A valuable and practical paper upon the 
preparation of Perfume Extracts. With formulae for 
t he preparation ot the most prominent and popular Per- 
fumes now on the market, directions for the preparation 
and compounding of the ingredients, etc The Formulae 
here given embrace the preparation of the following 
Perfumes: Jockey Club, Moss Rose, White Rose,VIc- 
toria. Ess. Bouquet, Husk, Patchouly, MUlefleur, Ylang 
Ylang, Spring Flowers, Wood Violets. West Ends, Tube-, 
rose, Stephanotis. Rondeletia. New Mown Hay, Frangt- 
panni. Clove Pink, Violet. Mignonette. SuppIjKaixnt 
CJ.5. Price 10 cents. 




SHEPARD'S CEliEBRATED 

$50 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans 

_ H. I,. SHEPARD & CO., 
331, 333, 335, & 337 West Front Street, 
Cincinnati, Ohio. 



WOOD WORKING MACHINERY. 

""■' -y~ TENONING, CARV/NG. " ^-//-i}"' 

, -;.-— machines. ~. i {■■:', 

-%: ^, BA ND & SCROLL SAWS '■ fx 

CINCINNATI.O.U.S.A. 



ICE-BOAT WHIFF. FULL WORKING 
drawing* and description, with dimensions of the 
model Ice-yacht WnMfthe fastest yacht In the world. 
Exhibited at the Centennial, by Irving Grinnell. With 
fourteen illustrations. Supplement 63. Price 10 
cents. 



6 BEST 

STEAM PUMP, 



£8 



FOR ALL PURPOSES. 

Brooklyn, E. D., New York. 




AHEAD OF ALL COMPETITION! 

£ ^Jteiispfipfli^ 

CO 

h Lawn Mower 

SEVEN SIZES FOR HAND USE. 

Weighing from 32 to 31 lbs. 

THREE SIZES FUR HORSE POWER. 

The comvltU irtctory and highest awards at the ex- 
haustive FieldTrlal at the Paris World's Exhibition in 
1878, together wlththnse at the (treat hundred day trial at 
the Centennial in 1876. prove that these machines fully 
maintain their reputation as the bfst Lawn M ower yet 
made. Donot buy worthless Imitations, when the genu- 
ine can behad for tbesame money. 

GRAHAM, EDII.EN Jk I>ASSMORE, 

Patentees and Manufacturers. 
631 Mnrket St., Philadelphia, Pa. 

Send for Descriptive Catalogue with prices. 



MACHINIST GOODS 

And Small Tools of all kinds. Catalogues sent 

free* 

A. J. WILKINSON & CO., Boston, Mass. 



.H.ScUPWAROS^ I^PS 



JQHN.H.M?GQWAN&C° 

S. CINCINNATI OHIO. 



THE PROPERTIES OF IRON ANL 
STEEL. By Daniel Adamson, C.E. A paper read 
before the Iron and Steel Institute, with 58 figures and 
2 diagrams. How Testing Machines impose False Con- 
ditions. Endurance of Iron and Steel under Concussive 
Force. Thirty Experiments upon Plates. Annealed 
Steel. Effects of Sulphur, Phosphorus, and Cinder. 
Tensile Strength of Iron and Steel. Drilled and Punched 
Holes. Rule to Find the Power Required to Punch 
Steel Plates. The Ten-inch Test. Welding of Steel 
Boilerplates. A thoroughly Practical and most Valuable 
Paper, giving Results of Numerous Tests on Bessemer 
Mild Steel, Best-best Boiler Plate, Martin-Siemens Steel, 
Crumble Steel, Sub- carbonized Steel, Swedish Bar Iron, 
Mild Rivet Steel, Best Merchant Iron, Tudhoe Crown 
Iron, etc., embracing 40 varieties cf Iron and Steel. 
These Tests are illustrated by two full Pages of cuts 
showing the Behavior of the Metal under Torsion, Ten- 
sion, and Concussion, with the Effects of Punching. 
The Results embraced in one page of Tables, giving 
Size of Specimen, Permanent Set Induced, Maximum 
Strain percent of Elongation, Final Breaking Strain, 
Bending, Drifting before and after Annealing. Compo- 
sition of Specimen, and all Particulars. Corrosion 
Tests. Concussion resisted best by Mild Steel. Corro- 
sion of Iron vs. Steel by Sea Water. Steel for Ship- 
building. Best quality for Steel Rails. Best varieties 
for Gun Barrels. ' Injury done by Finishing at Black 
Heat by Hammering. Making Steel Fly Shafts, etc., 
and other Valuable Practical Conclusions. Supple- 
ment 150. Price 10 cents. 



DUC'S PATENT 



DUC'S ELEVATOR BUCKET, 

Foruse In Flour mills, Grain Elevators, Suarar Refineries, etc. 

Made of Charcoal Stamping Iron, extra strong and durable. No corners to 



catch. Many thousands in use, 




T. F. ROWLAND, Sole Hamifaeturer, Brooklyn, N. I. 



MINE ACCIDENTS. MECHANICAL AP- 

pliancesfor use in case of Explosions, eta. By Cbab. 
Hawksley and Edwabd B. Marten, a paper read 
before the Institution of Mechanical Engineers. Eigh- 
teen Illustrations of the most approved apparatus lor 
quickly discharging water from mines, promptly restor- 
ing Ventilation, etc., namely: the Pulsometer, the 
Steam Ejector, the Centrifugal and other Pumps, com- 
bined Boiler. Engine, and Air Compressor; Air Lock, 
and Portable Winding Gear. Contained in Scientific 
American Supplement No. ios. Price 10 cents. Tc 
be bad at this office and of all newsdealers. 



DYERS AND MANUFACTURERS FIND 

Thomas' one dip dyes, Jet Black No. 44 and Blue Black 
No. 55, the best and fastest blacks known. They soften 
all fibers and all fabrics. Fur or wool hats dyed In two 
hours at one operation. Raw cotton curded and spun as 
wellafter as before dyeing. Cotton and wool mixed 
goods beautifully dyed at one operation. Economical 
and very convenient. Recipe books gratis. Address 
N. SPENCER THOMAS, Elmira, N. Y. 



BALDNESS,— BY GEORQJ) H. ROHE, 

MD. A brief but Highly Useful paper, showing the 
causes of Baldness, how Dandruff is produced, why tne 
Hair falls off, with explanations of Kafosi's Prompt and 
Effectual Remedy and Recipe for the same ; together 
with Directions and General Advice for Preventing 
Baldness, Restoring and Preserving the Hair. This is 
one of the most Useful, Practical, and Valuable Papers 
concerning the Treatment of Baldness ever published. 
Contained in Supplement 161. Price 10 cents. 



STEAM PUMPS. 

HENRY R. W0RTHINGT0N, 

239 Broadway, N. Y. 83 Water St., Boston. 

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR 

Water Works — Compound, Condensing or Non-Con- 
densing. Used In over 100 Water-Works stations. 

Steam Pumps— Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 

Water Meters. Oil Meters. 



RELATING TO 

PRACTICAL SCIENCE 

The Maintenance of Macadamized Roads. By T. Cod- 
rfnffton, M.I.C.E. 8vo, cloth, *X'.5U. 

Railway Tunneling in Heavy Ground. By Chats F. 
Gripper. 4to, cloth, $3.00. 

A supplement to Spon's Dictionary of Engineering, 
Civil, Mechanical, Military, and Naval. To be published 
in about 15 Monthly Parts, each Part containing 64 pages 
with many illustrations. Parts 1. 2, Snow ready. Sold 
only by subscription. 

Bpon's E cyclopaedia of the Industrial Arts. Manu- 
factures, and Commercial Products. To be published in 
about 30 Monthly Parts, each Part containing 64 pages, 
with man y illustrations Parts 1, 2, 3 now ready. Sold 
only by subscription . 

Tables of the Principal Speeds Occurring in Mechanical 
Engineering, expressed in meters in a second. By P. 
Keerayeff. Translated by tergius Kern, M.E. lemo, 
paper, 20 cents. 

Cleaning and Scouring. A Manual for Dyers and 
Laundresses, and for Domestic Use. By S. Christopher. 
18mo, paper, 20 cents. 

Useful Information on Practical Electric Lighting. By 
K. Hedges, C. E. Second edition. 8vo, paper, 40 cents. 

The Kitchen toiler and Water I ipes. A few words 
on their Arrangement and Management: more especially 
their treatment during frost, and how to avoid explo- 
sions. By II. Grimshaw. 8vo, paper, 40 cents. 

Circulars and Catalogue free. 
E. & F. N. SfON, 446 Broome St., New York. 



SPLENDID 



FLOWERS 



0VEB 
1200 

Distinct 

_ _ _ _ .. _ Varieties 

All Strong Plants, each labeled, delivered safely by mail. 
Largest assortment. Low prices. In business 25 

years. Guarantee satisfaction. Stock comprises all desir- 
able varieties. Only mature plants sent. Ournewlllustrated 
Haiid-Book, sent free, contains name and description of 
each plant, with instructions for successful cultivation. Do 
not purchase Plants elsewhere before sending for our new 
U AMIIwDnnlf Every loverof Hoieers should have it. 
rlHIlll DUIIIV All buyers of cheap plants should have 
it. Everyone wanting new and chnire plants should send for 
our Hand-Boole. HOOPES, BROTHER & THOMAS, 
Cherry Hill Nobseries. West Chester. Pa. 



r n Latest Style C ASS8, 1 

3 U case, name in gold, 10c. Zt AVI 



•t, Lawn,Floral, etc., in 
., Morthford, Ct. 




EDMUND DRAPER, 

Uannfictnrer of First-class Engineers' Instrninents. 
Established in 1890. 2-26 Pear St., Phila., Fa, 




DYKES-BEARD ELIXIR 

AWoMUrfoTlKaeOTM,. ton** h.a.TMouata.-h. or 
Baard xaD on imcwUi T»ch in frotu2fHolMMva,Tli^» 
cuii ire from th*orif-inal,aud ibmr* poaiiiv* rwult 
from in ma. Il work* lib* mafic and aararfail*. No 
"' injur, loth* ik n,caail;ap|ilii " 
TorMku 
, AllatfaancQBoUrfaii. 



OF THE 
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FOR 1879* 
The Most Popular Se.eutitie Taper in the World. 

VOLUME XL -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 
new volume will be commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as. or more, attractive and useful than any 
of Its predecessors. 

Only$3.20a Yonr iiicludinirPoBtnge. Weekly. 
H*Z Numbers n Yenr. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find In Thk Scientific 
American' a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It Is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year-b2 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of three dollars nnd twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TheScientific Ameri- 
can will be supplied gratia forever y club of five subscribers 
at $.120 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Suppi.kment will be sent 
for one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed Inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but Is at the sender's risk, Address all letters 
and make all orders, drafts, etc ., payable to 

MUNN 4, CO., 

37 Park Row. New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Unlon.the Scientific American is now sent 
by post direct from New York.with regularity ,to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This Includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York, 
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liiHiiie 1'ave, each inNertion ---75 cent* a line. 
Back Fuse, each insertion --- SI. 00 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



THE 1879 

Pennsylvania Lawn Mower. 

m This machine 
embraces all the 
advantages of a 
light and dura- 
ble Lawn Mower. 
Points of superi- 
ority claimed : 

Lightness com- 
bined with 
strength in con- 
struction; easi- 
ness of adjust- 
ment ; easiness 
in securing and 
adjusting the handle : the least liability to obstruction 
from clogging, either in short or (for a lawn mower) high 
grass; lightness or easiness of running whilst being 
worked; its attractive appearance. Every machine 
warranted. Address 

LLOYD, SUPPLEE & WALTON, 

PHILADELPHIA. 




Roots' Rotary Hand Blower, 




FOB ALL KOTOS OF BLACKSMITHINO. 

P. B. * F. H. BOOTS, ItTrs, Connersville, Ind. 

S. S. TOWN8END, Cen. Agt., ) 6 Corflandt St. 

COOKE & BECOS, Sell's Agta.J NEW YORK, 

0-BEITD FOB PBICED CATALOGUE. 



DIES FOR EVERY PURPOSE. 

STILES & PARKER PRESS CO., Middletown, Ct. 



ENTERPRISE. 

A practical planing mill man, with six thousand dollars, 
can buy a naif interest in a first-class sash, door, and 
furniture factory, steam cotton gin, press, grist mill, 
and six large, well located lots, in a thriving town, with 
a large trade. No competition in the wood work. You 
need not apply without the cash and a practical know- 
ledge of wood working machinery. Address 

W . W. PEARCE, Cuero, DeWitt Co., Texas. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B.FRAMLIN.V.Pres't. J. M.ALLEN, Pres't. 
J. B. FIERCE, Sec'y. 



Liquid Paints, Roofing, Boiler Coverings, 

Steam Packing, Sheathings, Fire Proof Coatings, 

Cements &c Slwn roB nEicmPTivK prick list. 
H. W.JOHNS M'F'C C0.8f MAIDEN LANE, N.Y, 



Pond's Tools, 

Engine Lathes, Planers, Drills, Sec. 

DAVID W. POND, Worcester, Mass. 



DYSPEPSIA. BY Dr. C. F. KUNZE. 

Symptoms. Appetite Diminished. Stomach Digestion 
much slower than Normal. Constipation. Symptoms 
In Children. Chronic Cases. Dyspepsia as caused by 
too much Food; by Indigestible Food; by General De- 
rangement; by Altered Conditions or Innervation. 
Treatment. Nourishment should be Easily Digestible; 
taken Little at a Time; and Digested before more is 
taken. Necessity of Few and Plain Dishes. Treatment 
when Stomach Is Overloaded. Aiding Gastric Juice. 
Treatment in Febrile Diseases. Contained in Scien- 
tific American Supplement No. 129. Price 10 cents. 
To be had at this office and of all newsdealers. 



ICROSCOPEH, Opera dS-usse* Spectacles, 

Meteorological Instruments, at greatly reduced 
prices. Send three stamps for Illustrated Cata- 
logue. It. & J. BECK, Philadelphia, Pa. 

HAND SAW MIIJTj SAVES THREE MEN'S 
labor. 8. a HELLS, 78 Chambers St., N. Y. 



M 



DAMPER UtlOT AND WEIGHTED 

REGULATORS Jj Hi D J. GAUGE COCKS. 

MURK IiL & KEIZER. 44 HOLLLDAY ST., BALTIMORE. 



AIR COMPRESSORS, 
HOISTING ENGINESand OTHER 

MINING MACHINERY; 

MANUFACTURED BY 

Griffiths, wedge. Zanesville.ohio. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE ife SON, Buffalo, N. V. 



IMPORTANT FOR ALL CORPORATIONS AND 
1 MANF'G CONCERNS.-- Kuerk'M Watcll- 
maii'H Time Detector capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J. E. IUJERK, P. <>. Box 070, Boston, Mass. 
Beware of buying infringing Detectors. 
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Chromo and Perfumed Cards [no 3 alike J, Name in 
Gold and Jet ,10c. Clinton Buos.,Clintonville,Ct. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



CHROME STEEL. 

WAREHOUSE, 98 WILLIAM ST., NEW YORK 

JOHN \V. QUINCY, Manager. 
Uneqiialed for strength, durability, and uni- 
formity. Send for circulars for proof that it 
will do 50 percent, more work than any other 
Cast Steel and that it is cheapest and best to use. 



J. LLOYD HAIGH, 

Manufacturer of 




of every description, for Railroad and Mining Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 
Plans and Estimates furnished for Suspension Bridges. 



ESTABLISHED 1844. 

JOSEPH C. TODD, 

Engineer and Machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation at my store. A one 
"horse-power portable engine, complete, $125 ; two horse- 

Eower, $225; two and a naif horse-power, $250; three 
orse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Pater son, N. J. 




DEAN BROTHERS, 

INDIANAPOLIS, IND., 

Manufacturers of 

Dean Steam Pumps 

Boiler Feeders and Pump- 
ing machinery for all 
, purposes. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. O. ANDREWS A BRO., 

NEW YORK. 



FOR TEN DOLLARS CASH, 
we will insert a seven-line advertisement one week in a 
list of 269 weekly newspapers, or four lines in a different 
list of 837 papers, or ten lines two weeks in a choice of 
either of four separate and distinct lists containing 
from 70 to 100 papers each, or four lines one week in all 
four of the same lists, or one line one week in all six lists 
combined, being more than 1,000 papers. Wealsohave 
lists of papers by States, throughout the United States 
and Canada. Send 10 cents for our 100 page pamphlet. 
Address Gko. P. Rowell & Co., Newspaper Advertising 
Bureau, 10 Spruce Street, New York. 



WlfiEROPE 



Address JOHN A. ROEBLINGS SONS, Manufactur- 
ers.Trenton. N. J., or 117 Liberty Street, New York. 

■Wheels and Rope for conveying power long distances. 
Send for circular. 



Wood- Working Machinery. 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood- Working Machinery gene- 
rally. Manufactured by 

WITUERBY, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 




PortaMe Grail Mills, 

For Mill and Farm. Built on the 
durable and scientific principles. 
Warranted fully equal to any in the 
market: Mills for grinding all sub- 
stances. We have made mill build- 
ing a specialty for 13 years. 

WALKER BROS. & CO., 

Engineers, Founders & Machinists, 

23d and Wood St., Phila,, Pa. 



AIDS TO DRAWING.— A VALUABLE 

paper containing: (1) Engravings and Descriptions of 
the Construction and Use of the PANTA GRAPH, for 
Accurately and Quickly Copying Drawings, Photographs, 
Maps, Diagrams, etc., making the Copies larger or smaller 
or of the same size of the original. Any intelligent person 
may construct and use the Pantagrapn by following the 
directions here given. (2) Also. Drawings and description 
for the Construction of the CAMERA LUCIDA, asimple 
and valuable little instrument for making drawings 
direct from the object, and in Copying, Enlarging, or 
Diminishing Drawings, Photographs, etc. (3) Also, 
Drawings and description of the CAMFRA OBSCURA, 
a simple, effective, and cheaply made little instrument 
by which Landscapes, Dwellings, and other objects may 
be easily drawn by nny person with accuracy, although 
unskilled in drawing. (4) Also. THE SKETCHING 
FRAME, with drawings and descriptions for Construc- 
tion and Use. A handy contrivance for ladies and 
others for assistance in outdoor drawing, portraiture, 
etc. (5) Also, THE REFLECTING DRAWING BOARD. 
A simple device in which the reflection from a pane of 

glass is made to throw down upon paper an image of the 
rawing to be copied; all the operator has to do being 
to draw the outline before him. (6) Also, THE TRANS- 
PARENT DRAWING TABLE, showing how to construct 
a drawing board in which the light is thrown under and 
upward through the drawing, thus greatly facilitating 
the making of copies of any drawing. (7) Also, THE 
PROPORTIONAL DIVIDERS; being a simple instru- 
ment for enlarging or reducing drawings from one scale 
to another w ith Accuracy andT Rapidity. (8) Also, T HE 
PEBSPECTI VE RULER. A simple device for the C or- 
rect and Rapid Drawing of the Perspective lines In 
Drawing. The construction of all these various instru- 
ments is illustrated with engravings, and accompanied 
by plain, wimple directions to enable any person at a 
small cost to make and use them. This is the most 
Valuable Paper of the kind ever published. The whole 
contained in Supplement 158. Price 10 cents. 



Working Models 

And Experimental Machinery, Metal or Wood, made to 
orderby J.F.WERNER, 62 Centre St.,N. Y. 

SALESMEN ! 
WAnTEDi 



i A Month and ]_ 

i Wiling to UEALEU8 I 
| SAMPLES FREE. 
' Bead 3c. STAMP to 1 

b. rOSTEH * CO.,Ciiwian»U 1 Q. 



No Mist! No Planing! 

Thin lumber, 1-lfi to M inch thick, cut and seasoned by 
our recently patented machines, equal if not superior to 
the sawed and. planed wood, being smooth, flat, and in 
all cases perfectly seasoned. Used by the largest manu- 
facturers in the country, and giving entire satisfaction. 
In addition to our specialty, our usual complete stoek 
of sawed Hardwood, Lumber, and Veneers, figured and 
plain, Burls, etc. 

GEO. W. BEAD & CO., 
186 to 200 Lewis Street, New York. 



W RARE OPPORTUNITY. .m 

The proprietor, advanced in years and desirous of 
retiring from active control of business, would sell at a 
bargain, or convert into a joint stock company and retain 
an interest himself, a Foundry and Machine Shops, with 
all their machinery and fixtures complete, and now 
crowded with custom work, having cost upwards of sixty 
thousand dollars, and the only ones of magnitude for 
120 miles on the Mississippi River, on various points of 
which may be seen specimens of work of these shops at 
Stillwater, Winona, McGregor. Dubuque, Fulton, 
Lyons, Clinton, Muscatine, and on many of the boats. 
For particulars, address the proprietor at Clinton, Iowa. 

A. P.HOSFORD. 




Tie J. L. Molt Iron Works, 

SS and 90 BEEKM AN ST., 

Manufacturers of 
DEMAREST'S PATENT 

WATER CLOSETS. 

, Simple In construction, perfect 
in operation, thoroughly exclud- 
ing all sewer gas, and cleanly in 
every way. 



Machinists' Tools. 

New and Improved Patterns. 
Sendf ornew Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANUFAC I'DRING CO., 
New Haven, Conn. 



HOW TO REMOVE STAINS AND 

spotsfrom Linen, Cotton, Woolens, and Silk. Being a 
table of Specific Directions, showing how to proceed in 
removing from each of the above kinds of goods any 
stains of the following character, to wit : Stains of Sugar, 
Glue, Blood, Albumen, Grease. Varnish, Oil, Paints, 
Stearine, Vegetable Colors, Bed Wine, Fruit Stains, Red 
Ink, 1 Izariue Ink, Iron Rust, Ink made with Galls, Lime, 
Lye, Alkali Stains, Tannin, Green Nut Stains, Coal Tar 
Stains, Wagon Grease, Acid Stains, etc. By means of 
this valuable table of directions any person, by pro- 
viding himself with a few simple chemicals, and using 
them as directed, may readily clean any species of the 
above goods, and If necessary set up a cleaning shop. 
This is one of the most convenient and valuable papers 
on the subject ever published. Contained in Supple- 
ment 15s. Price 10 cents. 



IRON 

Beams & Girders 



T^HE CTNION IRON MILLS. Pittsburgh, Pa., Mann- 
*- facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices 
Iron, and especially in Beams used in the constructii. 
of PIKE PROOF BUILDINGS, induces us to callthesp. 
cial attention of Engineers, Architects, and Builders t _ 
the undoubted advantages of now erecting Fire Proof 
structures; andbv reference to pages52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of Are proof buildings-THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided.and the serious losses and in- 
to miption to business caused byflre;these andlikecon- 
sf derations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
"We shall be pleased to furnish estimate slor all the Beams 
complete, forany specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE. BROS. 4s CO., Pittsburgh, Pa. 




WARRANTED THE BEST. 

1 H. P. Boiler & Engine, $150. 

2 H. P., $175. 3 h. P., $200. 

Tested to 200 lbs. Steam. 

I.OVEGROVE Jk CO., 
132 N. 3d St.. Philadelphia, Pa., 

* Builders of Engines and Boilers, 1 to 100 

s horse power. Send for circulars and 

prices, and state size and style you want. 



ICE AT $1.0O PER TON. 

The PICTET ARTIFICIAL ICE CO, 

LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. r. 



NOVELTIES, NOTIONS, 

Watches, Cheap Jewelry, Stationery Packages. 

Agents and country stores supplied. Illustrated circu- 
lar free. J. BRIDE & CO., Manufacturers, Salesroom, 
297 B'way, New York. Address letters to P. O. Box 2773. 



MINING MACHINERY. Ensinrs. Boilers, I'nmps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron Works 
(J. C. Haydon & Co.). Address HOWELL GREEN, 
Supt., Jeanesville, Luzerne Co., Pa. 



FOR IRON AND STEEL LATHE DOGS, BOTH FOR 
Machinists and Amateurs, send for circular to 

C. W. LE COUNT, South Norwalk, Conn. 




JENNINGS' WATER CLOSETS 



Sfnd for ClRC 



94 BtEKMAN Si 



New York 



FAKM LAW. ADDRESS OF HON. ED- 

hctnd H. Bennktt, delivered before the Massachusetts 
State Board of Agriculture. This Is an essay embracing 
complete and practical information, valuable not only 
to the farmer but to everyone. Showing how to Buy a 
Farm ; Bargains that are not Binding ; Boundaries, and 
where they are in Streams, Ponds, Lakes, or on the Sea- 
shore ; what a Deed of a Farm Includes ; Rights in the 
Road. Farm Fences: their Legal Height, etc. Railway 
Fences. Stray Cattle : Cattle on Railways ; Impounding 
Cattle. The Farmer's Liability for his Animals. The 
Law on the Dog. The Farmer not Liable for his Dogs. 
Water Rights and Drainage ; Damming ; Diverting the 
Course of a Stream. Surface Water; Underground 
Water. Trespassing, in Summer and in Winter. Hunt- 
ing and Fishing. Fruit Trees on Boundary Lines, etc, 
etc. Contained in scientific American Supplement 
166. Price 10 cents. 



Ad engine that works without 
Boiler. Always ready to be started 
and to give at once full power. 
SAFETY, ECONOMY, 
CONVENIENCE. 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 
no danger, no extra insurance. 
Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam engine. 
Built in sizes of 2, 4, and 7 H. P. by SCHLEICHER, 
SCHIIMM <fc CO., 3045 Chestnut Street, Phila., Pa. 
H. S. Manning & Co., Ill Liberty St., N. Y., Agents. 




PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently Improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of 11.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & CO., 

Publishers Scientific 



THE TANITE CO.. 

STROUDSBURG, PA. 
EMERY WHEELS AND GRINDERS. 

LONDON— 9 St. Andrews St., Holborn Viaduct, E. C. 

LIVERPOOL— 42 The Temple, Dale St. 

GE . PLACE, 121 Chambers St., isew York Agent. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDh.iL C 0. 
SEND FOR PAMPHLET. FITCHBURG WASS. 



PATENTS at AUCTION. 

Regular Monthly Sales. Hor terms, address N. Y. 
PATENT EXCHANGE, 67 Liberty Street, New York. 



SHAFTING PULLEYS,HANGERS,etc. 
a specialty. Send for Price List to 
A. & F. BROWN, 57-61 Lewis Street, New York. 



SPARE THE CROTON %ND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS & BRO., 414 Water St., N. Y., 
who control the patentforGreen's American Driven Well. 




BEST and CHEAPEST 

FOOT POWER 

SCREW CUTTING 



1 JEND FOR ILLUSTRATED CATALOGUE 

.G00DNOW&WIGHTMAN 

/76WASMHCT0N ST BOSTON MASS. 



Pyrometers, 



For showing heat of 
Ovens, Hot Blast Pipes, 



Boiler Flues, Superheated Steam, Oil stills, etc 

HENRY W. BULKLEY, Sole Manufacturer, 

141) Broadwuy, N. Y. 



Invested In Wall St. Stocks makes 
fortunes every month. Books sent 
free explaining everything. 
Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 



$10 to $1000 



DIAMOND ROCK DRILLS 



The only Machines giving a solid core showing exact 
nature of rocks passed through. 



THE AMERICAN DIAMOND ROCK BORING Co. 

[SEND FOR PAMPHLET. • NEW YORK . 




CAVEATS, COPYRIGHTS, lit A OF 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears 1 experience, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Hooks, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents ;md how 
to procure them; directions concerning Trade Marks 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.— "We also send, ./We of cliargc, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
hundred and fiftv millions of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring any patent 
issued from 1836 to November 26, 18ti7, can be Mippiied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November 27, 1807, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the Fame 
as above, and stale name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 

Address -_— „ . .._ 
MTTNN ft CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BRANCH OFFICE— Corner of F and 1th Streets,- 
Washington, 2). C. 



THE " Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Ste., Philadelphia, and 00 Gold St., New York. 
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